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THE TOOL-OM-ETER 


The wind bloweth where it listeth 
And what do you care? 

But COMPRESSED AIR costs money 
And the AIR goes WHERE ? 





This little meter gives you the answer. Shows at a glance how much 
air is used by your sluggers, guns, jacks, japs, giants, rammers, 
riveters, motors, etc.—when they are new, after a month, three 
months, before and after overhauling and putting in new parts. 
Enables you to locate and remove leaks, losses and “air eaters” and 
to keep your equipment in effective and economical working condi- 
tion. You can stop losses, decrease costs and increase your output 
with the same compressor capacity. 


“The day of guesswork is past.’’ 


Write for further information stating what uses you make of 
Compressed Air. 


ASK FOR BULLETIN 5-A. 


NEW JERSEY METER CO. 


PLAINFIELD, NEW JERSEY 
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The Air Receiver 


By FRANK RICHARDS 


N AIR receiver connected with an air com- 

pressor would seem to be about as simple a 
thing from the engineer’s view-point as can well 
be imagined, and yet there are many things which 
might be said, and some which should be said and 
reiterated, concerning it, its function and relations 
as essential to be borne in mind in the interest of 
correct and profitable practice. 

The first detail to be specified concerning an 
air receiver for any given service is as to its 
size or volumetric capacity, in which particu- 
lar it is at once as different as possible from a 
steam boiler; for while there are rules and form- 
ulas innumerable to determine the capacity of. the 
latter there are no such rules for an air receiver, 
and in the nature of things none could be expect- 
ed. If we were called upon to suggest a rule for 
air receiver capacity we would say, have it as big 
as possible, and even then its size would not be of 
much help. 

COMPARATIVE CAPACITIES OF RECEIVER AND COM- 
PRESSOR 

Say that we had an ordinary single-stage air 
compressor with an air cylinder 24-in. in di- 
ameter running at 400 ft. per min. piston speed. 
Its free air capacity would roughly be about 1200 
cu. ft. per min., and its delivery at*6 atmospheres 
or 75 lb. guage, (after the air was cooled) 200 
cu. ft. per min. An air receiver 5 ft. in diameter 
and 10 ft. long, which would be fully as large as 
would ordinarily be provided for such a compres- 
sor, would have a capacity of 196 cu. ft., only 164 
cu. ft. of which, at 75 lb., would be in excess of 
the normal atmosphere content of the receiver, so 
that the total receiver capacity would be decidedly 
less than one minute’s output of the machine. 
With the air not cooled, as would be the case, the 


deficiency would be still greater. 
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With a two-stage compressor of the same free 
air capacity and compressing to 8 atmospheres, or, 
say, a little above 100 lb., guage, and the air at 
least partially cooled, the receiver capacity as 
above would more nearly approximate the one 
minute output of the compressor. But the futil- 
ity of installing the air receiver for storage pur- 
poses, besides its necessarily insufficient capacity, 
lies in the fact that the pressure of the contained 
air falls immediately with any withdrawal of the 


_ air, or, if in continuous operation, whenever the 


output éxceeds the intake. 

It happens that wherever compressed air is 
employed for operating rock drills, pneumatic 
tools, hoists or other devices, the call for the 
air is irregular and intermittent, and the prob- 
lem of maintaining a constant-pressure is a diffi- 
cult one, and yet one of great importance. An 
obvious method, and perhaps the first to be 
thought of, would be to have the compressor 
capacity approximately equal to the maximum de- 
mand, and then to trust to the safety valve to dis- 
pose of the surplus when the air consumption fell 
off, but that of course would be crude and costly. 
Automatic speed regulation of the compressor us- 
ually does not give a sufficient range, and the 
fractional unloading of. the air cylinder is more or 
less of a makeshift character. 

CONSTANT PRESSURE IN THE. RECEIVER 

By. the aid of static water pressure, which is 
usually available or can easily be provided, a 
constant pressure may be maintained in an air 
receiver whatever the fluctation of its air content 
may be, of course within the limits of its capac- 
ity, and wherever there is any permanency of in- 
stallation the arrangement should be adopted. 

The bottom of the receiver, the vert- 
ical type being preferable but not essential, is con— 
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nected by a pipe of suitable size with an elevated 
body of water, either a tank provided for the pur- 
pose of capacity greater than that of the receiver, 
or any existing body of water whose surface is at 
the required elevation. It will be seen that with 
the receiver partly filled with water and com- 
pressed air above it the air pressure will be deter- 
mined and maintained by the height of the sur- 
face of the water in the tank above that of the 
water in the receiver. Thus, for a pressure of 50 
lb., guage, in the receiver, the elevation of the 
water in the tank should be 107 ft., and corre- 
spondingly for any other pressure. There is free 
communication between receiver and tank, and as 
the volume of air in the receiver decreases or in- 
creases the water in the receiver will rise and that 
in the tanks will fall, or vice versa, to correspond, 
and no water is consumed or wasted. With the 
water thus freely flowing back and forth a very 
slight difference of air pressure in the receiver will 
occur on account of the varying differences of 
height of the two bodies of water, and, singularly, 
the pressure will be the greatest in the receiver 
when it contains the greatest volume of air and 
when the water. level there is the lowest. With 
compressors in operation and a constant flow of 
air passing through the pipes, the air which is 
being used need. not enter the receiver at all if 
only a free communication between the tank and 
the receiver is maintained to keep the constant 
pressure. . 


The original and most notable employment of 
this principle was by Bruno V. Nordberg, by 
whom the arrangement has since been patented, 
at the group of mines of the Anaconda Copper 


Company, Butte,.Montana. Here a battery of 
air receivers connected with a large tank of water 
at the required height maintains a constant pres- 
sure of 90 lb. guage, so that the entire compres- 
sing system, with a free air capacity of 20,000 cu. 
ft. per min., might be stopped for half an hour 
and. the full air pressure maintained, against max- 
imum consumption. 
AIR RECEIVER CONSTRUCTION 


The normal air receiver of the present day is 
a cylindrical steel shell of a length two or three 
times the diameter, and often much longer than 
that if used horizontally, with bumped heads 
riveted in. When the receiver is large enough to 
have a manhole both heads are usually inserted 
with the convex faces of the heads outward, as 
they should be, but for the smaller receiver the 
generally accepted custom has been to have one 
head as it should be and the other head as it 
should not be, or with the concave face of the 
head outward, just for the convenience of the 


riveter in manufacturing, a thing for the mechani- 
cal world to be ashamed of. The later develop- 
ments of welding processes remove the last excuse 
for receivers so constructed, and, indeed, we may 
hope to see rivets entirely discarded in air receiver 
construction. 

Every air receiver before being put into service 
should be subjected to a hydrostatic test to a 
pressure considerably above that to which it will 
ever be subjected when in use, and in determining 
what shall be the test pressure limit it will be 
well to consider that working conditions are more 
strenuous than the quiescence of the shop. There 
is liable to be more or less shock or jar, and es- 
pecially there are possibilities of a great range of 
temperature changes, and also in course of time 
the receiver will be weakened by rust, all of which 
particulars should be allowed for, with an addi- 
tional factor of safety above that. Commercial 
considerations maké it inadvisable for the present 
writer to attempt to fix the precise test pressure 
limit to be adopted in any case. 

EXPLOSIONS FROM STATIC PRESSURE 

The subject of air receiver explosions is an 
interesting and important one; and Arst of all 
we need a discriminating definition of the word 
“explosion,” for so-called explosions of air re- 
ceivers occur under two entirely different sets of 
conditions and with differences of result and con- 
sequences which are almost incomparable. 

First, there is the letting go of the receiver 
and the sudden escape of the air when its pres- 
sure at the moment is greater than the material 
of the receiver can withstand, all other conditions 
being presumably normal. The air pressure from 
some cause may have become greater than ever 
before, or the receiver may have been insidiously 
weakened. With so small a margin of safety as 
has usually been deemed sufficient it is little won- 
der that these static pressure explosions should 
occasionally occur. When such an explosion does 
take place the results to the surroundings are us- 
ually much less serious than when a pressure ex- 
plosion of a steam boiler occurs, because there is 
nothing but the confined air to escape, while in 
the steam boiler there is not only the actual steam 
in the space above the water but this is followed 
up by more steam instantly generated from the 
hot water and also frequently this is backed by 
the rush of masses of the water itself. 


- EXPLOSIVE IGNITIONS 


The fixing of working pressure limits, the 
safety valves and other precautions which should 
be provided, guarantee only immunity from ex- 
plosions of the preceding type, and are of little ac- 
count when there occurs the firing of an explosive 
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mixture of air and oily vapor within the receiver 
or its connections. Concerning explosions of this 
character there is much more to be said, and in- 
vestigations of causes must have to do with much 
more than with the receiver itself. We must be- 
gin in fact with the beginning of the air compres- 
sion, and even outside the compressor where the 
man in charge doses the machine with the lubri- 
cating oil; for in the use of the lubricant in the 
compressor lies either danger or safety, and much 
which has to do with the ultimate economy and 
safety of the entire compressed air system. 

It is encouraging to be able to note that the 
troubles attributable to the lubricant used in air 
compressors have been greatly reduced, especially 
when the vast increase in the number of compres- 
sors and in the volume of air used is considered, 
and perhaps we may more readily comprehend 
why this is so by comparing what might be called 
the ancient and the modern styles of practice in 
air compression. These lie not farther apart than 


a single generation of men, with no distinct de- 


markation between them, so that there are still 
survivors of the primeval to discredit the present. 
THE ANCIENT AIR COMPRESSOR 

The typical compressor of the earlier type 
which we here have in mind, supplying air mostly 
to rock drills in mine or tunnel, was a single stage 
machine compressing the air to, say, 90 lb. guage, 
without any cooling devices for the air, and little 
thought was given to the effects of the presence of 
the lubricant except for the actual lubrication, 
and, as a consequence, the oil was used “liber- 
ally.” Now, the oil which is fed into the air 
cylinder has no discharge or escape except into the 
air itself by which it is caught up and carried 
along. At the point of its leaving the cylinder 
and immediately thereafter the heat of the air is 
sufficient to decompose the oil and leave the car- 
bon to accumulate as a black sticky mess of com- 
bustible material lining the air passages and the 
interior of the receiver, while the more volatile 
constituents of the oil are carried along by the 
air to wherever it is finally discharged. As to the 
latter, there is an authentic court record that a 
man in an Alabama coal mine was fatally 
asphyxiated by the oil fumes in the exhaust of an 
air driven steam pump, and heavy damages were 
collected. 

Under the system of high pressure, single stage 
compression which formerly prevailed it was un- 
doubtedly necessary to use much more oil than 
in these days when such: high temperatures. and 
undivided pressures are avoided, and: with.the 
extravagant use of lubricating ‘oil above spoken 
of the carbon deposit accumulated rapidly in the 
air receivers, and it was a frequent occurrence to 
have the material take fire and burn with such 


sudden fierceness that the receiver became visibly 
red hot. It may have been the products of com- 
bustion resulting from such a fire that asphyxiated 
the miner spoken of above. 

It is not worth while to_inquire how ignition 
could occur in such a case, as the heat of the 
compression and the presence of six times or more 
the quantity of oxygen per volume of air would 
alone be almost sufficient to account for it. The 
stopping of the compressor would of course stop 
or smother the fire at once for lack of fresh air. 

Receiver explosions in connection with such 
fires did not generally occur. In one case there 
was a vertical receiver with the convexity of 
the head facing inward, and when the fire oc- 
cured the pressure of the air reversed the curve 
of the head and the receiver was lifted entirely 
clear of its support. Another receiver, horizontal, 
actually seen and photographed, after the event, 
by the present writer, about 2 ft. in diameter and 
5 ft. long, had a similar concave head which be- 
came red hot and while hot was reversed by the 
pressure, the reversal occurring with such a snap 
that the head was torn out entirely clear of-the 
shell. 

TWO STAGE COMPRESSION 

So much -for the ancient and obsolete or ob- 
solescent practice. -The modern way is to have 
two stage compression for the ordinary working 
pressures, say from 5 to 8 atmospheres, with effi- 
cient cooling of the air between the stages. By 
this arrangement the high temperatures are avoid- 
ed, the oil has better lubricating effect, is retained 
longer upon the friction surfaces and less oil is 
required. More intelligent and’ careful super- 
vision also is exercised as to the systematic feeding 
of the oil, and, as an essential detail, careful rec- 
ords are kept. 

It might appear in the light of present, up-to- 
date practice that the function of the lubricant in 
the air cylinder is not altogether clear. The im- 
pression has been that more or less oil must always 
be present upon the friction surfaces. This belief 
it is not easy to retain in the face of some indis- .. 
putable records. On the Panama Canal work the 
tabulated records show 1,887,513 square feet of 
cylinder surface swept by the piston per pint of 
oil used. This area is about 40 acres, and we 
cannot imagine a pint of oil could be made visible 
or otherwise discoverable if spread over such an 
exparise. A compressor of the: Nevada Consoli- 
dated Copper. Company has more recently showed 
a rate of lubricating oil consumption only ‘one- 
third ‘of the above. At the present ‘time there is 


‘more or less discussion current}: which-we will 


not here go into, as to the quality of the oil most 
suitable for air compressors, our impression being 
that quantity rather than quality must be the 
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determining characteristic. It is neither high 
flash-point nor low flash-point, but, rather, no 
flash-point that will guarantee absolute safety. 
The explosions in compressed air systems which 
result from the formation and then the ignition, 
or firing-off, of an. explosive mixture which is 
composed of volatilized hydrocarbon from the oil 
intimately mixed with the air in receiver or pip- 
ing, are very different from those which are caus- 
ed by a slowly developed excess of pressure, and 
safety-valves, and other precautions against pres- 


sure alone, are of no avail when the instantaneous 


ignitions occur. The latter also are much the 
more dangerous and destructive, and therefore the 
more requiring investigation. 

The lubricating oil which is fed into the com- 
pressor cylinder must be constantly in contact 
with the air passing through, and under the heat 
which develops in the compression some portion of 
the oil is converted from the liquid into the gas- 
eous state, this portion mixing with the air and 
forming the explosive mixture under considera- 
tion. It may be reckoned a providential circum- 
stance, otherwise taken advantage of in.the gas 
engine, that the proportions of oily vapor and of 
air to form a mixture that will be explosive are 
quite narrowly limited. It may be: said, gener- 


ally, that if more than 5 or 6 per cent. of the oily 


constituent is present in the mixture it will not 
be explosive; and it should be quite permissible 
for us to infer that many explosions which might 
be predicted do not take place on account of 
excess as well as of deficiency of oil vapor in the 
mixture. 

But, supposing the potentially explosive to be 
present in the required proportions and ready to 
go off, there is still the actual firing of the charge 
to be accounted for, and here, an account of the 
deficiency of actual knowledge, there is still more 
or less of mystery. We do not know with any 
precision the temperature required for ignition 
and we cannot intelligently suggest how igniting 
spark or flame could be produced. 

There are widely distributed data concerning 
the flash-points of oils and also the so-called 
“burning” points, but beyond these there is also a 
temperature at which spontaneous ignition of an 
explosive mixture will result without spark or 
flame and started by the high temperature alone. 
This is, indeed, the keynote of the Diesel engine, 
but the principle can hardly be said to have dif- 
fused itself through the familiar strata of popular 
engineering knowledge. 

It is to be remembered that rise of tempera- 
ture accompanies the compression of air regardless 
of the means by which the air is compressed. In 
a certain coal mine in Pennsylvania a compressed 
air locomotive was employed for haulage. The 


mine was piped with air at a constant pressure of 
1000 |b., and at different points in the mine there 
were stations at which the locomotive could make 
connection and have its tanks recharged to 600 
lb. Upon one occasion of such recharging there 
was a fierce explosion with fatal result. There 
was a general disposition to dismiss the inci- 
dent as an inexplicable mystery, and all the details 
of it were never fully investigated and explained. 

There was in the case, however, sufficient sug- 
gestion of how the high temperature we are here 
looking for might have been produced. We may 
assume that in this case oil was used with little 
thought as to its possibilities and that oily fume; 
were diffused through some portions of the air re- 
maining in the locomotive and that there was a 
small space somewhere in which the oily air was 
compressed at once by the inrush of the new air 
to the full recharging pressure with corresponding 
rice of temperature, perhaps approaching 1000 
degrees F., and then the conditions were com- 
plete for the spontaneous ignition and the result- 
ing explosion, and the catastrophe was inevitable. 

To account in another way for a self-ignit- 
ing temperature, not necessarily resulting in an 
explosion since the explosive mixture might not 
be present, some ingenious person has invented 
the hypothesis of the leaky discharge valve as 
sufficiently explanatory, and the hypothesis is at 
different times commandeered by various writers. 
It is assumed that the heat of compression has 
produced from the oil a solidified carbon deposit 
which has accumulated and caked upon the dis- 
charge valves and cages, causing the valves to 
stick and fail to close properly. This we know 
well enough is a not infrequent occurrence, es- 
pecially with single stage machines compressing 
to six or more atmospheres, which was once the 
practice. But in connection with this sticking of 
the discharge valves it is further assumed that, 
notwithstanding that the compressor goes on tak- 
ing in, compressing and delivering air, although 
perhaps in somewhat diminished quantity, a cer- 
tain portion of the heated compressed air is 
caught and separated in some way from the rest 
and juggled back and forth at each stroke of the 
machine and constantly being recompressed and 
getting hotter and hotter apparently without limit 
until it sets fire to what it may come in contact 
with. Now, ignoring the fact that such repeated 
recompressions and accessions of temperature, if 
they were possible, must necessitate also alternate 
re-expansions with accompanying depressions of 
temperature, such a hypothesis should be sufficient 
to account for almost anything. 

MOISTURE IN THE AIR 

In dealing with compressed air in any way 

the problem of disposing of the moisture con- 
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tained in the air is practically always encountered 
and imperatively demanding solution. Air taken 
in to be compressed, free air, is never so dry that 
it does not prove to be super-saturated after being 
compressed to five or six atmospheres and allowed 
to cool to normal temperature, and the air re- 
ceiver has been popularly regarded as an impor- 
tant agent in disposing of the surplus moisture, 
but for that service it must be regarded as more 
or less a disappointment. 

THE WORK OF THE INTERCOOLER 


To fully appreciate the possibilities and the 
impossibilities in connection with the air receiver 
and its attributed functions it may be well to con- 
sider the practical operation of the intercooler of 
the two-stage compressor. Without the inter- 
cooler there would be no reason for and no ad- 
vantage in two-stage compression. The primal 
argument for the inter-cooler is that it reduces the 
volume of the air under compression, leaving less 
- work for the high pressure cylinder and thereby 
saving power. It may as well be conceded that 
this result alone would scarcely be sufficient to en- 
force the general adoption of the intercooler, its 
incidental services being really of more practical 
value than the mere saving of power. 

The reduction of volume effected by the inter- 
cooler is merely a consequence of the reduction 
of temperatures, but the reduction of tempera- 
tures is in itself a great good accomplished.. The 
deposition of the carbonized residuum of the oil 
upon the valves and in the air passages is greatly 
reduced and the spontaneous ignition of the oily 
deposits or the firing of explosive mixtures which 
might be formed is rendered practically impos- 
sible. The lubricating oil also remains in better 
condition and lasts longer upon the friction sur- 
faces,’so that. less oil is required. 

CONDENSING THE MIXTURE 


The cooling of the air in the intercooler for 
the primal purpose of reducing its volume also 
provides the conditions most necessary for the 
separation and extraction of the moisture carried 
by the air. Up to the point of complete saturation 
of the air, the water carried by it and which in 
greater or less quantity is always present, is in the 
form of steam. Not steam under the conditions 
with which we are most familiar with its boiling 
point at 212 degrees, but yet true steam. We 
must remember that under varying conditions 
water may have its boiling point and its point of 
recondensation anywhere either above or below 
212 degrees. It is true steam carried by the air 
and normally with all the accompanying phe- 
nomena of true steam, and the water can be elim- 
inated from the air not by any process of straining 
or filtration, but, first by the condensation of the 












steam and then by the deposition and collecting 
of the water of condensation. Any intercooler is 
thus a condenser and might properly be so called, 
whatever its construction, so far as it accomplish- 
ed the purpose of converting into liquid the vapor 
that is mixed with the air. 


Very roughly stated, the capacity of air for 
moisture at the saturation point and at any con- 
stant temperature is directly as the volume, or 
inversely as the absolute pressure. ‘Thus, with 
free air at 50 per cent. of saturation, and it is 
generally above rather than below that, it will, 
at the same temperature, be completely saturated 
when its absolute pressure becomes 2 atmospheres, 
or, say, 15 lb. guage, and its volume is reduced. 
to. one-half. 

But it is to be remembered at the same time 
that the capacity of the air for moisture is much 
more rapidly affected by changes of temperature. 
As a general rule this capacity is doubled with 
each rise of temperature of 20 degrees Fahr. 
Thus, in the case just cited, when the air theoret- 
ically became completely saturated, so far as the 
pressure alone was concerned, when a pressure of 
2 atmospheres was reached, the operation of rais- 
ing the pressure of the air by 15 lb. at the same 
time raised its temperature more than 100 de- 
grees, so that by this rise of temperature the mois- 
ture carrying capacity of the air was increased 
2X2X2x2x2, more than 32 times. 

It will thus appear that the air which comes 
to the intercooler after its compression in the 
low pressure cylinder is, on account ef its high 
temperature, in an extremely “dry” condition, 
although its actual water content has not been 
reduced in the least. It is so dry in fact that 
the proposition to relieve it of some of its con- 
tained moisture seems almost absurd. And yet, 
assuming the aftercooler to be properly designed » 
and equipped for its purpose, the parting of the 
water from the air begins quite early in their 
transit through the apparatus, and continues with 
increasing rapidity and until the cooling of the 
steam-and-water mixture is completed. 

The typical intercooler might be any air re- 
ceiver in which have been mounted a great num- 
ber of thin metal tubes of small diameter so con- 
nected that they are all constantly full of cold 
water in active circulation, the air which is to be 
cooled filling the body of the intercooler and sur- 
rounding the cooling tubes, it being provided that, 
by means of baffle plates or otherwise, this air 
also is constantly in motion along the surfaces of 
the tubes, or preferably across them with imping- 
ing action. It is further arranged that the final 
emergence of the air from the intercooler is at the 
end where the cold water enters, thus insuring 
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that the air as it leaves the intercooler shall be at 
the lowest temperature possible, and little above 
that of the cold incoming water. 

' THE CONDENSATION OF THE WATER VAPOR 


The cooling action which takes place in the 
intercooler, when considered in detail, is not at 
any instant operative upon the entire body of the 
air at the time contained within the intercooler, 
but upon successive films of the air which come 
immediately in contact with the surfaces of the 
cooling tubes, and hence we may see how the con- 
densation of the vapor and the separation and the 
deposition of the water may commence immedi- 
ately that the air enters the intercooler. Steam 
contained in the free atmosphere will be con- 
densed and globules of water will form upon the 
outside of a pitcher of ice water carried into a 
room of normal temperature without perceptibly 
lowering the mean temperature of the room. In 
this case a very small cooling surface is presented 
to a large body of air which contains more or less 
water vapor, but yet the air immediately in con- 
tact with the pitcher is effectually cooled and some 
of the vapor in it is condensed. ‘The case of the 
intercooler is the reverse of this. In it small por- 
tions at a time of moisture-laden air are caused to 
flow over large cooling surfaces and the result in 
kind is the same, but the quantities of moisture 
released are much greater. As the moisture in the 
films of air which successively come in contact 
with the cold tubes is condensed and adheres to 
the tube surfaces the globules, at first minute, be- 
gin to grow larger and then run together to form 
large drops and these run down and collect at the 
lowest point, where means must be provided, au- 
tomatic or otherwise, for removing the water. 


AFTERCOOLER AS NECESSARY AS THE INTER- 
COOLER 


The task, or as we see in detail, the several 
tasks, assigned to the intercooler may be satisfac- 
torily and completely performed, and yet the 
work it does in the nature of things cannot be 
more than half the work of that kind requisite to 
be done. All that the intercooler does is still, to 
make the job complete, more necessary to be done 
after the final compression and before the sending 
out of the fully compressed air to do its work. 
An air compressing installation cannot in these 
days be said to fully satisfy the demand upon it 
when it merely puts out so much air compressed to 
the given pressure without regard to the condi- 
tion of the air as delivered. 

The air in the first place should be cooled at 
once as it leaves the compressor to reduce its vol- 
ume and minimize the friction loss in transmis- 
sion, which is a small matter in itself, but the 
‘cooling of the air secures for it the combination of 


conditions, highest pressure and lowest tempera- 
ture, when its moisture carrying capacity is at the 
minimum, and advantage should be taken of this 
for drawing off all the water so released, and if 
this is not done the subsequent inconvenience, 
delay and other money losing details should be 
added to the power cost and the other costs of the 
compression. 

Those most intelligently seeking economy in 
compressed air practice today recognize these 
things. In the most up-to-date installations will 
be found not only the receiver, which seems to be 
inevitable, but also the aftercooler and the mois- 
ture separator, each individually supplementing 
the compressor, and all proving themselves worth 
while in practice. These things carry no opera- 
tive expense except for the supply of water, and 
that is not consumed, but is still usable for any 
other purpose, so that a more profitable invest: 
ment could not well be found. 


<a 


“Flivver” airplanes that will carry two pas- 
sengers and have a wing spread sufficiently nar- 
row to make possible a landing on a country road 
are to be manufactured at the Maryland Pressed 
Steel Co.’s plant at Hagerstown, Md., accord- 
ing to reports. ‘The first plane of this type was 
witnessed by the July 4 gathering at Towson and 
is the invention of an Italian. It was the idea 
of the War Department to use the planes in 
France, but after the signing of the armistice the 
inventor was induced to work on a peace plane. 





The propagandists of the metric system of 
weights and measures are at it again with re- 
newed vigor, as if we had nothing else to think 
about except creating confusion. Our contractors 
have shown that they can build anything likely to 
be paid. for in any kind of measure.—R. and L. 
Engineering. 





According to the estimate of the British Ad- 
visory Committee of the Ministry of Reconstruc- 
tion the existing airplane factories in England are 
capable of the production of 40,000 airplanes and 
30,000 motors a year and are able to supply spare 
parts for an air force of that size. 





Shoe soles with metal coverings were made, by 
Germans during the war. Leather, cardboard, 
or wooden soles covered with aluminum or iron, 
not more than 0.01 mm. thick: The weight was 
the same, but they lost flexibility, became more 
solid and quite water-tight. 
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Uses of Compressed Air in the Sugar Industries 


By W. 


[N MY STUDIES of both cane and beet sugar 

houses, which were actuated by necessary ex- 
amination into the pumping end and the handling 
of the various juices and liquors from one station 
to another, I have noted the limited use of com- 
pressed air in the large modern electrified mills of 
Cuba. In the raw cane sugar factories, the pro- 
cess of manufacture is quite simple when com- 
pared with the sugar refineries or the beet sugar 
factories, where refined sugar is manufactured 
direct from the beet. 

Nearly all of the larger raw sugar plants of 
Cuba are now electrified. In these there is use 
for small portable compressed air outfits with 
which to blow the dust and dirt from the wind- 
ings of the numerous motors and generators locat- 
ed all over the plants. There is always consider- 
able bagasse dust in the air coming from the last 
of the series of cane mills when the crushed cane 
or bagasse has practically all of the moisture ex- 
tracted from it and is conveyed directly to the 
boilers as fuel. 

The writer has seen this dust settle in thin 
blankets all over a mill. It has a tendency to 
enter the windings of motors and generators, 
settle in and around the bearings, and in fact in 
all nooks and corners, where it in time is likely 
to be detrimental to the vast amount of machin- 
ery necessary to each plant. The main mill rolls 
and all gearings operate at very slow speed, and 
this dust readily collects at vulnerable points. The 
use of compressed air for blowing off accumula- 
tions of dust has been found to be a considerable 
asset to a house. The motors in particular should 
be blown out every few days. 


Some mills also use air for agitating the juice 
during the liming or alkalizing process, the air 
being forced to the bottom of the tanks through 
pipes which are perforated, thus keeping the juice 
in motion and preventing precipitation of the 
salts, etc., caused by the addition of lime. The 
writer has not had occasion to see any mills so 
equipped, as the usual method is agitation by me- 
chanical means, in which a vertical shaft in the 
center of the tank, with paddle attached, is rotat- 
ed, and this provides sufficient agitation so as to 
prevent precipitation, and also assures a thor- 
ough mixture of the milk lime particles with the 
juices. The settling and precipitation occur in a 
separate tank after juice is pumped from. the 
alkalizers through heaters to the defficators, which 
is the name applied to the above mentioned tanks. 

Air is also used at times in the tanks where the 


A. BECKER 


filter press cakes are broken up in water to allow 
for the absorption of some of the remaining sugar 
content in those cakes, the resulting mixture, 
which is again filtered. Mechanical agitators, 
however, are more commonly used. In some 
mills the receivers for the massecuite (dense mix- 
ture of molasses and sugar crystals) are located 
immediately beneath the vacuum pans, and be- 
neath these receivers, at a lower level, are located 
the centrifugals for separating the sugar from 
the molasses. This construction eliminates the 
handling of these heavy, viscuous massecuites. 
However, many of the older Cuban mills are not 
so constructed, as the buildings are rather low and 
squatty, and this means that the massecuife must 
be moved from the receiver, immediately beneath - 
the vacuum pans, to receivers over the centri- 
fugals at some other part of the mill; or then 
again, the second and third massecuites must us- 
ually be conveyed to large open crystalizers, etc. 

In these cases, handling by compressed air ap- 
pears to be the most feasible method, although 
some of this handling is done by means of large 
open hopper, slow moving Magma pumps of the 
reciprocating type. To use compressed air the 
massecuites are run into a large closed receiver 
tank immediately beneath the vacuum pans, and 
their valves are closed and air applied to the top 
of the tank. The heavy mass is then forced out 
of the pipe at the bottom of tank to any point 
where it is to be delivered. 

As each sugar mill has a well equipped machine 
shop attached, so that repairs can be made in the 
field to all the machinery in the plant, air tools 
could be used to a very decided advantage. It is 
ofttimes necessary to repair a gear which has 
broken teeth, and this means considerable chip- 
ping and fitting. Portable grinders would also 
be found quite useful. 

The cane grinding season covers a period of 
from 100 to 120 days—sometimes longer—and 
the operation is practically continuous, 24 hours 
a day. Therefore, a mill cannot be shut down to 
await spare parts in case of a break-down, as the 
financial loss would be quite serious. The re- 
pair work is, therefore, performed on the job; 
and the writer has had occasion to witness patch- 
ing and repair jobs in sugar mills in Cuba that 
would have been a credit to our high class ma- 
chine shops in the States. The millwrights and 
mechanics around these plants are very resource- 
ful, and, as above mentioned, air tools of the 
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proper kind would no doubt be quite an asset in 
the machine shop of each sugar mill. 

In cleaning the pans and evaporating effects it 
is oftentimes necessary to chip the hardened scales 
which form and to clean the tubes in a calendria 
pan, and an air tool with an auger or a bit is of- 
ten found to be quite a time saver. You have 
already published the writer believes, a pamph- 


let illustrating and describing this method of. 


cleaning. 


The vacuum pump, however, is a very impor- 
tant item in a sugar mill. In the early days sugar 
juices were reduced to syrup and then to grain by 
boiling in open pans. This was a more or less 
expensive and tedious method, praticularly as 
boiling by this method necessarily had to be done 
under fairly high temperatures, which has a ten- 
dency to scorch the juices and carbonize the sugar. 
The modern method of boiling and evaporation 
of the water content is done in closed pans or 
effects, and under vacuum. This naturally allows 
for the evaporation of these waters at a lower 
temperature, and pan boiling can be accomplished 
at temperatures of 160 to 180° F., instead of at, 
or near, 212°. The barometric type of condenser 
is most commonly used for condensing the vapors 
and producing the necessary vacua, and a dry vac- 
uum pump in connection with same is usually 
furnished to remove the air. 


Formerly large crank and fly wheel, steam- 
driven, reciprocating dry vacuum pumps were 
used, but since the advent of electric-drive in cane 
mills, the high-speed, short-belt drive, from 
motor, vacuum pump is fast replacing the large, 
slow-moving, cumbersome type of crank and fly 
wheel vacuum pump, mentioned above. This 
also is the case in steam-driven machines of this 
type, as the high speed machine, taking consider- 
ably less floor space, is fast gaining preference over 
the former types. 

IN THE BEET SUGAR FIELD 

In the beet sugar factories there is at present 
more general use for compressed air. The beets 
are conveyed to the factory from the storage and 
unloading yards by water in open concrete or steel 
flumes or sluiceways. When the beets reach the 
factory they must be elevated from 10 to 20 feet 
to the beet washer. This elevating of the beets is 
usually accomplished by the use of a “beet wheel,” 
which is provided with elevator buckets on inner 
rim, and beets flow to these buckets from the 
above mentioned flumes. This wheel rotates and 
lifts the beets to the required height and then 
dumps them into a hopper leading to the beet 
washer. 


A number of beet factories use air for elevating 
the beets at this point. The Delta Beet Sugar 


Corporation, at Delta, Utah, is so equipped. The 
method applied is the regular air lift system, the 
water and beets flowing to the lift well, where 
they enter the main air lift pipe and are then 
elevated to the required height by means of the air 
system. 

The advantage of the air lift system is that the 
beets are considerably churned about by the air 
and water and considerable of the washing is ac- 
complished while lifting the beets. Even with the 
air lift system, however, a beet washer is advis- 
able, as it is very important that all the sand and 
grit be thoroughly removed before the beets reach 
the slicing station, so as to prevent breaking of the 
many delicate knives which do the shredding. The 
beets cannot receive too careful a washing; hence 
the extra churning which they receive in the air lift 
is considered well worth the investment. Sim- 
plicity and cleanliness are also quite important 
items in connection with the air lift system as the 
beet wheel lift is one of the dirtiest and sloppiest 
parts of a beet factory. 


Compressed air is used, too, in connection with 
the sulphitation station. Free clean air is com- 
pressed and forced through the closed sulphur 
stoves, forming S O, gas, which, in turn, is 
conveyed to the sulphitation station, which con- 
sists of large tanks into which the juice is deliv- 
ered from the heaters and filter presses after car- 
bonization. ‘The process is simply one of aera- 
tion, the gas being blown into the juice at the bot- 
tom of the tank and allowed to circulate through 
it. The object is to clarify and bleach the juice 
before sending it to the evaporators. Another sul- 
phitation station follows the evaporating effects, 
in which case the thick juice is treated with 
S O, gas before going through filters and heaters 
to pan storage tanks and there to vacuum pans, 
where it is boiled to grain. 


Compressed air can also be used for handling 
the massecuite, the same as described under cane 
sugar factories, when the layout of plant is such 
that the handling of this mass is necessary. 

The C O, gas from top of lime kiln, which is 
used for carbonization purposes in first and second 
carbonization tanks in same manner as S O, gases 
in sulphitation station, is forced through a C O, 
washer and then into the juice at bottom of car- 
bonization tank by means of reciprocating blow- 
ing engines. ‘This gas precipitates considerable 
tar substance, and, therefore, blowers with fairly 
heavy and positive valve action are required. 


The standard modern high grade air compres- 
sor.is not suitable for this service on account of 
the above mentioned tar. I am of the opinion 
that a small centrifugal blower would work out 
very successfully on this service, and I found in the 
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course of my investigation and conversations with 
the practical men around the various beet factor- 
ies in Colorado and Utah, that they were of the 
same opinion. ‘The blower could be provided 
with a tar drain, as the tar would readily run 
away because of the heat of compression, which 
would keep the impellers sufficiently warm to 
keep the tar in a liquid state. The blower capac- 
ities should be somewhere in the neighborhood of 
say 1500 to 2,000 cubic feet maximum, and pres- 
sures from 8 to 15 pounds. 

Some of the beet sugar factories have installed 
the Steffens Saccharate Process for reclaiming 
much of the sugar content still remaining in the 
molasses. An air compressor or blower is needed 
in connection with this process in order to blow 
the powdered quick lime into the diluted mo- 
lasses. 


Air tools of various kinds could be used ad- 
vantageously around a beet sugar factory, the 
same as in the case of a cane sugar mill, as de- 
scribed previously. Barometric condensers and 
vacuum pumps for the evaporators and vacuum 
pans are also used in most all beet sugar factories. 
Large vacuum pumps are also needed in connec- 
tion with the continuous vacuum filters wherever 
they are used. These are usually installed in con- 
nection with the Steffens process. 





THE AIR LIFT IN THE BEET SUGAR 
FACTORY 
By G. A. MEYER 


“THERE are two very good reasons for in- 
stalling an air lift in a beet sugar factory: 

The first one is to lift the beets and the second 
one is to clean them, cutting down the necessity 
of using a large beet washer which breaks the 
beets up badly. The beets at the present time in 
most of the factories are elevated from the flumes 
by scrolls or the beet wheel—a wheel from 10 to 
30 ft. in diameter with buckets attached. These 
buckets pick up the beets, water and mud from 
the flume and lift same into a washer or to higher 
flume, to save depth as in the case of the Spreckels 
Sugar Company, where the beet sheds are a thou- 
sand feet from the factory. The ordinary flume 
has 114 to 2% fall and this in a thousand feet 
will equal 15 to 20 ft. plus the depth of the 
flume 4 to 6 ft. This necessitates a beet wheel or 
an air lift to save depth. 


Scrolls are cumbersome and the upkeep is 
heavy due to the grinding action of the sand in 


the water. Beet wheels are bulky and cause 
trouble when they get out of alignment. There- 
fore the air lift is the logical solution to bring 


the beets into the factory as there is nothing to 
wear out being a heavy cast iron pipe set in the 
casing and if the air compressor is given proper 
attention the upkeep of this station is only a mini- 
mum. ‘The other reason why the air lift should 
be installed is because of the cleaning action in the 
U tube, the beets rubbing against each other with 
a water film between cleans them in better shape 
than brushing by hand which was an early prac- 
tice of the European factories before any meth- 
ods of washing were installed. 


After leaving the U tube the beets, mud and 
stones pass down an elevator flume through a hy- 
draulic rock catcher where the stones, iron 
(horseshoes, bolts, railroad spikes, etc.), that 
come in with the beets are separated. ‘They then 
pass under a trash catcher where leaves, wood 
and other floating material are taken out and 
then passed over a grizzly where the dirt and 
water flow to the sewer and the beets fall into a 
washer where they are rinsed before elevating. 
The washer can really be dispensed with as the 
beets are thoroughly clean and the only reason 
that they pass through this washer is that they 
have been installed before the air lift was thought 
of. 


One will find, in talking over this subject with 
executives and engineers of some of the sugar 
factories who know the air lift by name only, 
that they will say that when the beéts pass 
through the U tube it will break them up. This 
is not the case. ‘Taking for example: a factory 
slicing one thousand tons of beets per day which 
is approximately 1500 lbs. per min.; these beets 
are floated with 2500 gallons of water per min., 
or 20,000 pounds of water per min., that is, one 
of beets to 14 of water. ‘There is no breaking 
up of the beets in this case. The paddles of the 
beet washer do much more damage than the air 
lift. You will find where the air lift has been in- 
stalled that the customer will not revert back to 


‘ the scroll or the beet wheel being thoroughly sat- 
isfied with the performance of this installation. 


The reason why no more lifts are installed is 
first the initial cost of the compressor principally, 
and the second sugar factory executives as a rule 
have not been educated to the use of compressed 
air and are under the impression that it will take 
higher skilled labor to operate such an installa- 
tion. This is not the case. 


If the safety valve is set with the pressure to 
correspond to the lift it is very simple indeed to 
operate. These are the comments that one hears 
in going around to the different factories where 
the air lift has not been installed. 


The following factories have air lift systems 
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installed by the Stearns-Roger Mfg. Co., Den- 
ver, Colo. 

American Beet Sugar Co., Oxnard, Calif., 
two 2,000-ton lifts per 24 hrs. 

Michigan Sugar Co., Alma, Bay City, Cros- 
well & Saginaw, one 1,500-ton lift per 24 hrs. 

West Bay City Sugar Co., West Bay City, one 
1,000-ton lift per 24 hrs. 

Columbia Sugar Co., Salzburg, Mich., one 
1,300-ton lift per 24 hrs. 

Columbia Sugar Co., Paulding O., one 1,000- 
ton lift per 24 hrs. 

Great Western Sugar Co., Bayard, Neb., one 
1,500-ton lift per 24 hrs. 

Delta Beet Sugar Co., Delta, Utah, a double 
lift, 1,400 tons per 24 hrs. 


It will be noted from these installations that 


the sugar companies are gradually installing air 
lifts. 





EXPERIMENTS TO OVERCOME AIR- 
BRAKE LEAKS 


Results of tests and numerous opinions as to 
the cause of excessive leakage in the auxiliary 
devices of the locomotive air-brake system and the 
method that should be used to overcome it were 
presented at the twenty-sixth annual convention 
of the Air Brake Association, held at Chicago in 
May. . 

The Committee on Air Consumption of Lo- 
comotive Auxiliary Devices entrusted with this 
investigation performed both standing and run- 
ning tests. It is related in Mechanical Engi- 
neering that the standing tests were made on lo- 
comotives in roundhouses, and consisted in meas- 
uring the amount of air used by the auxiliary de- 
vices operated while the locomotives were stand- 
ing. 

The running tests were made on freight en- 
gines working over the road in service, and con- 


sisted of the continuous measurement of air used. 


by the auxiliary devices in operation while the en- 
gine was running. A total of 489 individual 
tests were classified and arranged in the report 
submitted by the committee. 


A summary of their principal results is as fol- 
lows. 


t Auxiliary devices under average conditions 
were found to use too much air. 

2 Conditions frequently exist where com- 
pressor capacity may be exceeded by the demands 
of the auxiliary devices. 

3 Some of the data justify the conclusion that 
auxiliary devices should be operated separately 
from the air-brake system. On the other hand, 


some of the data show that with proper main- 
tenance this conclusion might not be warranted. 

4 Under some conditions it would not be sat- 
isfactory to connect the auxiliary devices to the 
air-brake system and increase the compressor ca- 
pacity accordingly, unless the air-brake main 
reservoir were protected from the consequences 
of excessive air requirement by the auxiliary de- 
vices. 

5 Cost-basis data show that better mainten- 
ance would be profitable. 

6 Standards of performance, including maxi- 
mum permissible leakage, should be established. 

7 Means should be devised for checking and 
testing the performance of auxiliary devices. 

The committee did not consider their work as 
complete and recommended that their data be 
further increased by investigations on individual 
railroads. ‘They concluded by advocating the 
plan of operating the auxiliary devices at a pres- 
sure lower than that carried in the air-brake sys- 
tem main reservoir. 

This plan would effect a large saving in air 
used, but would require a separate air supply res- 
ervoir with means provided for controlling the re- 
duced pressure. 





The Allied Machinery Co. of America recently 
increased its capital stock to $5,000,000. This was 
made necessary by the decision of the American 
International Corporation to group all of its 
machinery export selling subsidiaries under one 
head, completely absorbing the Allied Construc- 


tion Machinery Corporation. The Allied Ma- 
chinery Co. de France, the Allied Machinery 
Co. d'Italia and the Horne Co., Ltd., of 
Japan, while retaining their corporate entities, 
will also be directly connected with the Allied 
Machinery Co. of America, rather than the 
American International Corporation, as before. 
The Allied Machinery Co. of America is at pres- 
ent operating in 14 countries. J. W. Hook will 
continue as president. F. A. Monroe, in charge 
of administrative affairs, S$. T. Henry, in charge 
of sales and advertising, and T. G. Nee, devoting 
his attention to the affairs of the Horne Co., Ltd., 
have been elected vice-presidents. R. P. Redier 
is general sales manager of the company, with 
headquarters in Paris. 





A pasty material, with acid characteristics, 
which is suitable for soap making, has been pro- 
duced from Galician petroleum. The process of 
conversion consisted in subjecting the petroleum 
to a current of air at a temperature of 130 to 
135 deg. Cent. for two or three weeks. 
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Air Equipment at the Railroad Convention 


By FRANCIS JUDSON TIETSORT 


HE ANNUAL convention of the Mechan- 
ical Section, No. 3, of the American Railroad 
Association (comprising the consolidation ordered 
by the Director General of the U. S. Railroad 
Administration, of the Master Car Builders’ As- 
sociation and the Master Mechanics’ Association) 
was held at Atlantic City recently and it proved 
one of the most absorbing interest to thousands. 
The Railway Supply Manufacturers’ Associa- 
tion, which administered the exhibits and enter- 
tainment provided for the dual sessions during 
the week of June 18-25, and which held its own 
annual meeting at the time, was unusually suc- 
cessful in arranging for this year the largest and 
most complete exposition of railway apparatus and 
appliances in the annals of American railroading. 
In the matters of exhibits, enthusiasm, attend- 
ance and real helpfulness, it is doubtful whether 
the 1919 convention has ever had a parallel. A 
throng of delegates, their guests and lay visitors 
were attracted from all parts of the United 
States, and from a number of foreign countries, to 
hear the papers and business discussions and to 
inspect both the indoor exhibits housed on the 
“Million Dollar Pier’ and the: outdoor track 
exhibits. They also enjoyed the concerts, the 
dances, and the speeches of celebrities, not to 
mention the incidental pleasures one associates 
with America’s most famous seaside resort. 


The exhibits of the supply companies num- 
bered 301 this year and occupied 93,500 square 
feet of floor space on the Young’s Pier, this ex- 

ceeding the record exhibits of 1913 considerably. 
' In that year there were 277 displays occupying 
some 87,360 square feet. 

Among noteworthy exhibits this year were 
large installations of heavy machinery such as 
lathes and machine tools, all under power and 
in actual operation. From this fact alone the 
educational value of the exhibits may be guaged. 
The Niles-Bement-Pond Company of New York 
included in its exhibit a tiny moving picture 
theatre. 


The track exhibits numbered some extraor- 
dinary details, such as the mammouth hopper 
and gondola cars of more than 100 tons capacity, 
for mineral traffic, shown by the Pennsylvania 
Railroad. In mentionnig this fact it is worthy of 
note that the Woodward Iron Co. built and put 
into service in 1916 the first 100-ton car. The 
Virginia Railway has built since then four 120- 
ton experimental cars and the Norfolk & West- 


ern has built both hopper and gondola cars of 
180,000 lb. capacity. All these cars are on six- 
wheel trucks. 

Another track exhibit to hold the eye was 
that of a U. S. Navy 14-inch gun mount, on forty 
wheels, built by the Baldwin Locomotive Works, 
Philadelphia. ‘This great rifle, with a range of 
forty miles or more, was finished and delivered at 
Atlantic City only the day before the conventions 
opened, and was in charge of Navy officers. Ex- 
cept for a few minor refinements and changes, 
they told one, this gun mount was a duplicate 
of the five big Navy gun mounts which were 
sent into action in France against the Germans, 
with such terrifying results for the enemy. This 
gun employs compressed air at 150-lb. pressure 
for its operation and for the: ejection of gases. 
after discharge. 


There was also a display of some new United 
States Army railway artillery, built by the Amer- 
ican Car & Foundry Co. of Detroit, and shown 
by courtesy of the Ordnance Dept. One twelve- 
inch rifle was a wicked looking engine of death, 
and in addition there was a big mortar, besides 
some rifled guns of lesser calibre. “Thousands 
viewed these specimens of modern American 
heavy artillery, which can travel on wheels in a 
hurry almost anywher2 to defend a threatened 
position. 

The compressed air, pneumatic tool and other 
pneumatic device features of the pier exhibits, 
which were our especial interest, were varied and 
received careful attention from the delegates. The 
leading American houses in the field all had com- 
prehensive showings, with scores cf able repre- 
sentatives on hand to demonstrate their products 
to users. This was justified, inasmuch as the 
great railway systems of the country are prob- 
ably the greatest users of compressed air equip- 
ment, and have been more largely instrumental in 
the development of pneumatic equipment, through 
the original impetus of the air brake, than have 


any other adapters of compressed air as a useful 
force. | 


Showings of exceptional interest were those of 
the Ingersoll-Rand ‘Co., of New York, displaying 
the Little David type of pneumatic tools, etc.; 
the Chicago Pneumatic Tool Co., Chicago, with 
Boyer pneumatic hammers and the Little Giant 
line; Independent Pneumatic Tool Co., Chicago, 
with piston air tools, pneumatic grinders, pneu- 
matic tool hose couplings, etc.; Keller Pneumatic 
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Tool Co., Grand Haven, Mich., with pneumatic 
hammers, rammers, pneumatic tool safety de- 
vices, etc.; Duntley-Dayton Co., Chicago, with 
pneumatic tools; the Westinghouse Air Brake 
Co., Pittsburgh, and the General Electric Co. 

There were dozens of exhibits of train pipe 
connectors, air brake guages, air valves, air hose 
and piping, packing for air pumps and compress- 
ors, air-operated arch tube cleaners, air brake de- 
vices, hydro-pneumatic pit jacks, hydro-pneumatic 
accumulators, pneumatic flanging machines, and 
other appliances in the air field. The number 
of air and pneumatic products shown, and the ab- 
sence of many that are in such universal use, 
raised the question in the minds of air specialists 
whether there ought not to be an annual “air 
show.” 

Air figured to a considerable extent in the out- 
door track exhibits of locomotives. One machine 
was that of the Westinghouse Electric & Manu- 
facturing Co., which displayed the most power- 
ful electrical locomotive in the world, designed 
for freight use of the Pennsylvania, having 140,- 
000 pounds starting tractive effort and 87,200 
pounds working tractive effort, and giving 48,- 
000 h.p. at 20.6 miles per hour. This machine 
has twelve drivers. Electric-driven fan blowers 
give low air compression for ventilating the mo- 
tors. 

The giant steam locomotive, No. 3700, built 
at the Juniata shops, near Altoona, by the Penn- 
sylvania, and undoubtedly the biggest and most 
powerful steam locomotive ever designed and 
put together, was the most talked about exhibit 
at the conventions. This Mallet type is really a 
double locomotive, or two in one. It is so big in 
appearance (105 feet in length over all, includ- 
ing tender) that one’s first impulse on seeing it is 
to stop and gaze in amazement. It is equipped 
with two sets of driving wheels, sixteen in all, 
each 62 inches in diameter. This machine weighs 
550,000 lbs. and has a tractive power of 130,000 
Ibs. The cylinders are 30% inches by 32 inches 
and the working boiler pressure is 225 lb. 

A remarkable feature is its equipment with the 
new Duplex Mechanical Stoker made by the Lo- 
comotive Stoker Co. of Pittsburgh. The fire box 
is twenty feet long and only one fireman is re- 
quired to feed the monster. The coal passes 
through a gyrolating crusher and is distributed 
over the surface of the firebox by compressed air. 
The total heating surface, including that of su- 
perheater, is 13,360 square feet. 

Compressed air is also used to operate the wa- 
ter scoop beneath the engine, which takes its 
water feed from the track troughs as do passen- 
ger locomotives. There are superior provisions 


for new Westinghouse air brake equipment on this 
colossus of the rails. The two big air pumps are 
located forward of the boiler, high above the 
pilot, an unusual location for such equipment. 
The engine is to be used in mountain climbing 
around Altoona and it was declared at the con- 
vention that it would pull a loaded freight-train 
a mile long up a very stiff grade at from twenty 
to thirty miles an hour. The tender carries 13,- 
000 gallons of water and 30,000 lbs. of coal. 





Oil of good quality and in considerable quan- 
tity has been struck in England for the first time. 
The discovery is due to the initiative of Lord 
Cowdray, formerly known as an engineer by his 
name of Sir Weetman Pearson. He built the 
Tehuantepec railroad across Mexico and is now 
identified with big oil interests in the Tampico 
field. On May 27 at a depth of 3000 feet in 
Derbyshire a well was ‘brought in,’ the oil ris- 
ing in the bore to 400 feet. This work, which 
is being backed by the British government, is the 
direct result of geologic deductions, supplement- 
ed by experience on other oil-fields. It is a highly 
interesting development, largely because it repre- 
sents the application of scientific reasoning to in- 
dustrial enterprise. 





The Pennsylvania Railroad System employs 
33,000 men of foreign birth, of whom nearly 
one-third are Italians. To make them more ef- 
ficient the company has established a correspon- 
dence course in Italian-English, in charge of an 
Italian graduate of Yale. Stereopticon lectures 
are given and eleven pamphlets are issued, in- 
structing the men in the use of tools and in the 
fundamentals of safety, health and sanitation and 
to raise their standard of living. One pamphlet 
is devoted to the use of tools, another to signals, 
and one to good citizenship. 





Government restrictions on the export of veg- 
etable oils, coupled with what is apparently an 
over-production of oil, the result of the stimulus 
of war-time conditions and prices, has resulted in 
the production of a paradoxical condition in the 
industries producing or handling vegetable oils. 
While there is a strong demand for fats of all 
kinds over wide areas in Europe, with good prices 
offering, the American market is glutted with 
vegetable oils. Not only is this condition of af- 
fairs causing American dealers and manufactur- 
ers a great deal of inconvenience, but the hold- 
ers of large stocks of raw and refined oils are 
threatened, if the present condition of affairs con- 
tinues for any length of time, with serious losses 
through the deterioration of the oil. 
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What About Our Merchant Marine? 


By EDWARD N. HURLEY 
{Chairman United States Shipping Board] 





Eprror’s Nota—Chairman Hurley aroused great enthusiasm several weeks after the subjoined article was 
written, by announcing at the Pan-American Commercial Congress in Washington that in November the United 
States Government would begin a fast passenger and freight service to Rio de Janeiro and Buenos Aires with 
the three superb ships, the MT. VERNON, the AGAMEMNON, and the VON STEUBEN, formerly crack German 
liners, making 23 1-2 knots per hour. These vessels will traverse the route to Rio im ten days and to the Riwer 
Plate metropolis in fourteen days. Best time made previously by English ships from New York was ft days 
to Rio and 2 days to Buenos Aires, including stops. The new service will save a month’s time on the round 
trip and will be the greatest stride made by any nation in its commercial and social relations with the South 
American republics. ’ 

The new steamship service will have a great significance for American industry, an effect that can be- 
guaged accurately only by those Americans who have lived in the great East Coast ports of Latin America.. It- 
means that many thousands of wide-awake Americans will flock to cities like Rio de Janeiro, Sao Paulo, Monte- 
video, Buenos Aires and Rosario, that our commercial and social relations with the republics to the South will 
be much extended, and that, taken in conjunction with the new and direct cable service to be established by the- 
Western Union Telegraph Company via Miami, Fla., Barbados and Para, and thence down the coast to Pernam-- 
buco, Bahia and Rio, that the United States will be placed in a pre-eminently favored position. Mr. Hurley’s: 


announcement was, for American manufacturers and exporters, the biggest piece of news of its kind in a gen~ 


eration. 


Our shipping service generally to South American countries on both coasts is so to be improved that tt wili 
surpass any of the European services before the war. A total of 226 ships of 863,384 dead-weight tons have been 


allocated to Latin-American trade. 


Two new lines to serve the eastern and western sections of the West Indies 


are also to be established. There is projected, too, an air mail service from Boston, New Yerk and Fhiladelphia 
to Panama, via Florida and Cuba, which will later be extended to comparatively inaccessible places in northern 


South America. 


THE TRANSPORTATION question, both 
on land and on sea, is most vital to the fu- 
ture of our country. Our overseas trade which 
we have endeavored to develop the last few years 
must be expanded along sound business lines, 
and the first step is a permanent, efficient Amer- 
ican merchant marine. If our ships are not operated 
efficiently, it will mean high freight rates for our 
farm products and manufactured articles. With 
an even start in the race as regards the cost of 
our ships as compared with foreign ships, we 
can not continue to compete and have reasonable 
freight rates unless the ships are operated ef- 
ficiently. 

We all have different points of view. The 
shipper wants reasonable freight rates. ‘The 
carrier wants reasonable earnings. ‘These two ob- 
jectives are not inconsistent. Efficient operation 
can achieve them both. 

Many of us are in favor of private ownership 
and operation, feeling that the ships can be more 
efficiently managed in this way than by Govern- 
ment ownership. Others are disposed to favor 
chartering for a period of years. Still others are 
sympathetic towards Government ownership. 

There is no question that if the Government 
sells these ships to private operators an equitable 
distribution should be made so that the respec- 
tive sections of the country will be able to own 
and operate these ships out of their respective 


ports. 
The ports of Wilmington, Savannah, Charles- 


ton, Brunswick, Jacksonville, Pensacola, Mo- 
bile, New Orleans, Galveston, Port Arthur, Los 
Angeles, San Francisco, Portland and Seattle 
have developed wonderfully in the last few 
years in the production of products for export, 
and arrangements must be made whereby each 
section of the country will have every opportunity 
to establish through steamship lines, in connec- 
tion with. its railroads so that every community 
may receive first-class service. 

_ These ports are improving their terminal fa- 
cilities, and when these improvements are made, 
not only will American ships be carrying cargo 
overseas and return imports from other countries, 
but foreign-ships will be entering these ports for 
the cargoes they require. 

The great ports of Norfolk, Baltimore, Phil- 
adelphia, New York, Portland and Boston are 
also capable of taking care of a larger amount of 
additional tonnage and the efficiency of these ports 
with their modern methods for the quick turn- 
around of ships has been most helpful. 

Fifty per cent. of our commerce should be car- 
ried in American bottoms, and the other fifty 
per cent. should be carried by the ships of other 
nations. If we planned to carry more than fifty 
per cent., it would be necessary for many of our 
ships to return in ballast, and, therefore, we could 
not hope to have low freight rates. 

I do not propose in this article to touch upon 
the question of how the Government should dis- 
pose of these ships. However, I feel that I should 








COMPRESSED AIR 


MAGAZINE 











Photo Copyright, Underwood & Underwood, N. Y. 


THE LEVIATHAN, THE GREATEST STEAMSHIP AFLOAT, HENCEFORTH TO FLY THE STARS AND 


STRIPES AS A PART OF THE AMERICAN MERCHANT MARINE. 


SHIPS OF THIS CLASS WILL BE 


UTILIZED TO CARRY THE UNITED STATES MAILS UNDER THE NEW ARRANGEMENTS CONTEM- 
PLATED AND DESCRIBED BY 'MR. HURLEY IN HIS INTERESTING ARTICLE, INSTEAD OF PEDDLING 
OUT THIS MAIL TRANSPORTATION TO UNWILLING FOREIGN SHIPS. 


outline three great national needs which our mer- 
chant fleet should be designed to fill in addition 
to the freight carriage which is its primary func- 
tion. ‘They are: 

(1) The establishment and maintenance of an 
American ocean mail service capable of covering 
the world. : 

(2) A centrally-controlled wireless telegraph 
service for use in promoting the safety of life and 
property at sea, and for giving to American ship- 
ping and business the advantage of constant com- 
mercial information. 

(3) Adequate provision for the training of an 
officer personnel capable of making sure that 
our ships will always go to sea in charge of Amer- 
ican citizens. 

The importance of an. American overseas mail 
service hardly can be overestimated. In the cre- 
ation and transaction of overseas business it is sec- 
ond in importance only to the ships themselves. 
We never have had an American overseas mail 
service. In the trans-Atlantic mail service we 
never have had more than one American sailing a 
week, and we are, therefore, dependent upon 


foreign ships which, I have been informed, have 
refused at times to carry our mail. 

In the South American mail service foreign 
steamships always have carried all the mail from 
New York to Venezuela, the Amazon, Rio de Ja- 


neiro and Buenos Aires. In many cases this mail 
did not even go direct, but was taken 3,200 miles 
out of its way and delayed ten days going by way 
of England. 

The Shipping Board is beginning to correct 
this condition insofar as it lies in our power to 
do so. But, unfortunately, this trouble is fun- 
damental, moored hard and fast by the prece- 
dents of half a century; and it cannot be cor- 
rected merely by assigning a few American ves- 
sels to certain mail routes. 'We must discard our 
present laws and customs, and we must build 
anew on sound. foundations and business princi- 
ples. 

The idea that mail must be carried only in 
fast passenger vessels is fallacious. If we had 
daily, or even odd-day, sailings of such vessels, 
no doubt the mail should go in them. But we 
have not a sufficient number of such vessels to 
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make daily or odd-day sailings, and the needs of 
our trade do not call for any such number of 
them. We ought to send our mail by the twelve 
and fourteen-knot freight liners as well as by the 
eighteen and twenty-knot passenger liners. Then 
we could count on frequent sailings in every trade 
route, and the service would average better, both 
in time and reliability, than any service we have 
ever gotten from foreign steamship companies. 
Then, too, there is a certain psychological factor 
which should not be ignored. It would look 
more business-like to have the American mails ar- 
rive in the ships which bring American goods. 

We handle our domestic mails on a business 
basis, and we should do the same thing with our 
overseas mail. We pay the railroads, the rail- 
way mail clerks, the postmasters, the postoffice 
clerks and the city and rural letter carriers fair 
fees and salaries for public service rendered. We 
do not ask the citizen who passes through a giv- 
en street morning and evening to deliver the 
mail to his neighbors whenever he feels like earn- 
ing so many cents a pound for all the mail he so 
delivers. 

Yet this is exactly the basis on which we are 
now trifling with such an important branch of 
the public service as our overseas mail. The 
chief reason why we get any ocean mail service 


at all is because a ship happens to be making the 
voyage anyway, and might as well take a few 


sacks of mail along as not. The present ocean 
mail fee is only eighty cents a pound for letters 
and four cents a pound for printed matter— 
hardly a business proposition or a fair return for 
service rendered in most trade routes. 

We should change all this. We have a law 
which permits us to pay $8 a mile on the outward 
voyage to vessels carrying the mail at a speed of 
_ 35 knots an hour, and $4 a mile to vessels making 
20 knots. This law as it applies to the 35-knot 
ship is doing us no good because we have no such 
vessels, and the needs of our trade probably never 
will require a sufficient number of them to handle 
all our overseas mail. 

We could establish at once a real American 
ocean mail service which would efficiently serve 
American trade if we could change this law so as 
to bring it down from the realm of impractica- 
bility and make it apply to the seagoing units 
which- we actually possess, and of which we ex- 
pect the bulk of our future fleet will be composed. 

It would be well to reduce the $8 rate to $6 
and make it apply to 20-knot vessels because we 
expect to have some liners making 20 or 25 knots. 
We need not seriously consider the 35-knot ship 
in our general ocean mail scheme for two reasons: 
First, the number of them always will be small; 
and second, the superiority of their total service 


over that rendered by all the 20- and 25-knot 
ships would not seem to warrant the extra pay- 
ment of $2 a mile. Any such payment. not 
rigorously based upon service. rendered would be 
open to the appellation “subsidy”—a thing to 
which many of us are unalterably opposed on 
principle. 

If the $6 rate were paid to 20-knot ships; the 
$4 rate to 14-knot ships; and the $2 rate to 12- 
knot ships, I firmly believe we would have an ef- 
ficient American ocean mail service capable of 
covering the world, and of placing every Ameri- 
can farmer, manufacturer and merchant in direct 
touch with each and every one of his foreign cus- 
tomers. We will all readily admit that the 
money value of such a service to the American 
people would be difficult to overestimate. 

Simultaneously with the establishment of a 
general ocean mail service on business principles, 
we should include an overseas extension of the 
parcels post. Properly carried out on a larger 
scale it would require the presence on each mail 
ship of a duly appointed United States overseas 
mail officer to look out for parcel post packages 
and the mail. ‘These duties could be conveni- 
ently combined with those of the supercargo, who 
is the business man on all Government ships in 
charge of the cargo abroad, and who at present 
is also performing excellent service as the trade 
scout of American industry. 

Regarding the presence of a wireless telegraph 
set on board each vessel flying the American flag, 
I need not add to what I already have said. 
There is no question, however, that the wireless 
should be navy-manned under navy control for 
three reasons: 

First, it would render more efficient the use 
of the wireless for the protection of life and prop- 
erty at sea. 

Second, it would enable our merchant ships 
to communicate information to each other and to 
their home offices. 

Third, this control would make easy the instant 


. mobilization and protection of the whole fleet 


in case of war. 

Lastly, I wish to lay before you the necessity 
for using our fleet for training American citizens 
to be its future officers. This matter is so vital 
to the public interest that the Government should 
undertake to supervise and finance it. 

Deck and engineer cadets should be carried in 
all vessels, three or four in small cargo steamers 
and six or eight in large liners. They should be 
selected from the rank and file of the boys who 
elect to follow the sea, perhaps by competitive ex- 
aminations held by the steamboat inspectors at 
the custom houses under the direction of the Civil 
Service Commission. 
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The cadets should be paid $50 a month the 
first year and $70 a month the second year. The 
officers of the ships should be required to give 
them professional schooling and the Government 
should pay the private steamship company $25 a 
month for the tuition of each cadet, in addition to 
$15 a month for maintenance. If it is worth 
while to pay $50,000 to train a naval officer, does 
it not seem equally in the public interest to 
spend, say, $2,400 a man for the creation of an 

erican personnel to command the fleet with 
aang we expect to keep the American flag on the 
seas { 

These are matters which bear directly upon the 
usefulness of the merchant marine to the Ameri- 
can people, no matter who owns the ships or who 
operates them, and as such they cannot fail to 
help keep us mindful of the vital national import- 
ance of this subject. : 


; Mr. Rosseter’s Views 

In a recent letter to Mr. Hurley, written 
by the Director of the Division of Opera- 
tions of the Shipping Board, Mr. J. H. Ros- 
seter, who has had thirty years’ practical 
experience with shipping affairs, expresses 
views that are of the utmost interest and im- 
portance to Americans as regards the suc- 


cessful operation of ships under the Ameri- 


can flag in foreign trade. Mr. Hurley has 
written the editors of Compressep Air Maca- 
ZINE enclosing a copy of Mr. Rosseter’s 
letter, from which we herewith present ex- 
cerpts: a 

I wish to state with utmost emphasis and firm 
conviction that there are no insuperable obstacles to 
our success in competition with other nations. 
Against this. you hear men of experience in shipping 
assert with equal emphasis that our disabilities, par- 
ticularly the higher cost of manning, are such as to 
place American ships at a hopeless disadvantage. 
Such adverse statements, given wide publicity, nat- 
urally confuse the public mind, causing a feeling of 
uncertainty and hesitation very prejudicial to our as- 
pirations. i 

As often happens in large questions, the controll- 


ing factors are overlooked or neglected. The amount 


of wages paid is to be properly measured by accom- 
plishment. It is true we have a larger number of 
officers and men on a ship than required under 
foreign flags, and that we pay higher wages and pro- 
vide better food, all of which cost more than our 
competitors are paying. That is not to be contra- 
dicted and for my part it is not to be changed, con- 
fidently expecting, as my own experience has proven, 
that we get better and more efficient service from 
men who are well paid and well fed. 

We also suffer extra cost as a result of stupid 
and needless regulations in the form of tonnage 
measurements, etc., which should, and undoubtedly 
will, be corrected. 

Much emphasis has been laid on these items and 
too little attention given to the really important prob- 
lems. Within our reach are advantages to be gained, 


far offsetting our disadvantages, and I confidently 
believe that American ingenuity when properly di- 
rected will triumph. As an example, consider the 
cost of water-borne commerce on the Great Lakes. 
There you find, under the spur of necessity and 
achievement, that American built and American 
manned ships are handling and carrying cargo at the 
lowest cost per ton known in world’s commerce. It 
is but a step to the equal accomplishment in our 
ocean business but we must approach the problem 
with confidence and determination. ; 

The prejudice of higher costs of manning, by 
which I mean larger crews at higher pay and extra 
cost of victualling, can be fairly stated as amounting 
to less than two per cent. of the total operating ex- 
pense. This can be entirely offset, and more, by a 
reasonable increase in the speed of our ships and 
by improving loading and discharging equipment, 
thus reducing the time in port as well as on voyage. 

Again there is the problem of improving the 
method of propulsion by utilizing the great natural 
advantage we hold in our supply of oil fuel. As you 
know, even with the ordinary reciprocating type of 
engine we get one-third greater distance from a ton 
of oil than from a ton of coal, besides doing away 
with the so-called “black squad,” which means a 
reduction of at least six men in the engine room. So 
great are the possibilities in the field of propulsion 
that I will not venture even a surmise as to what 
may be accomplished in that respect. 

Other questions which have a most important . 
bearing on our maritime enterprise may be briefly 
mentioned : f 
(a) Cost and type of construction, in which we 

should lead the world; 

(b) Utilization of natural highways and channels of 
trade, including co-ordination of railways and 
steamship lines; . 

(c) Development of efficient maritime organizations 
abroad as well as at home. Without proper 
representation and facilities abroad we would 
be at a fatal disadvantage; 

(d) Assurance to shipowners and merchants of the 
lowest rates of marine insurance; 

(e) The most favorable facilities for foreign ex- 
change and discounts ; 

(f) Such conservation or legislation as may be 
necessary to assure a supply of oil fuel for our 
ships. 

These are the real problems we are facing, and 
confident of a successful solution I believe firmly 
that we will reach a high place in world’s commerce. 

The prize is a great one. Aside from feelings 
of national pride and considerations of national se- 
curity, our merchant marine will bring, in increased 
revenue, more than $500,000,000 a year to our nation- 
al resources, which is a very moderate estimate, tak- 
ing but small account of the great increase in trade. 





The following working schedule has recently 
been adopted at the works of James Walker & 
Co., Limited, London: Monday, 8 a. m. to 
5.30 p. m.; Tuesday, 7 a. m. to 5.30 p. m.; 
Wednesday, 7 a. m. to §.30 p. m.; Thursday, 7 
a. m. to §.30 p. m.; Friday, 7 a. m. to 6 p. m.; 
Saturday, works closed; mealtime break, 12 to 1. 
Special attention is called to the fact that the 
works are closed on Saturday, which is a whole 
holiday for everyone. 
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POWER HOUSE WITH FOUR COMPRESSORS. 


Highly Efficient Air Lift Installation with Special Features at 
Fort Bliss, Texas 


By CAPTAIN J. F. BROWN* 


CAREFUL analyses of conditions to be met 

and thorough study of air lifts in successful 
operation have made possible the design 
and installation of such a plant at Fort Bliss, 
Texas, tests of which show operating efficiencies 
never before attained—51.9% as the average of 
the better of two sets of air lift tests, and 28.66% 
as the corresponding over all or wire-to-water 
efficiency. 


The footpiece, Fig, 2, consisting of a double 
conical bronze casting (inverted at lower end), 
set within and at the foot of the eduction pipe, 
is the special feature of design. Particular at- 
tention was also given to the proportions of the 


eduction pipe and to the head tanks at the top 
of each eduction column. Small water storage 
reservoirs, with sand settling compartments and 
measuring wires, are provided, 

Water for_all needs of the permanent military 
establishment, as well as for several bodies of 
troops encamped temporarily on the Fort Bliss 
military reservation, is supplied from four bored 
wells, each 600 ft. deep, and is pumped from 
these wells into surface reservoirs by means of 
compressed air. From the surface reservoirs the 


*Quartermaster Corps, Engineering Branch, Con- 
struction Division of the Army, Kansas City, Mo. Con- 
densed from Engineering News Record, June 5, 1919, 
with additional data and illustration interpolated. 
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water is pumped directly into the. distributing 
mains by centrifugal pumps. 


These wells, two of which are 10 in. and the © 


other two 12 in. in diameter, are cased to the 
full depth with standard threaded steel casing. 
From the normal water plane to the bottom the 
casings are perforated with %4 x 10 in. vertical 
slots, the area of opening being 10 sq. in. per foot 
of casing. In the 10 in. wells drilled in 1913 
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FIG. 2. AIR LIFT FOOT PIECE. 
the slots were cut by means of air operated ham- 
mers, while in the larger wells, drilled in 1917, 
they were cut by an oxyacetylene torch. The lat- 
ter method proved to be much more rapid and 
less costly than the former. 

Following are the piping details of the several 
wells: 

WELL NO. I 
Diameter 10 in. 
Total depth 615 ft. 
Water Discharge Piping 
4 in. dia. 20 ft. below foot piece. 
1 ft. 4 in. length of foot piece. 


Piping Above Foot Piece 
4 in. dia. 100 ft. 3 in. 
4% in. dia. 160 ft. o in. 
Sam. dia. 253 ft. 5 in. 
Os ft, ‘dias -23 ft. 3 in. 
536 ft. total distance from foot piece to sep- 

arator tank above the ground. 
WELL NO. 2 

Diameter 10 in. 
Total depth 615 ft. 

Water Discharge Piping 
4 in. dia. 20 ft. 3 in. below foot piece. 
1 ft. 4 in. length of foot piece. 

Piping Above Foot Piece 
4 in. dia. 106 ft. 1 in. 
4% in. dia. 160 ft. 4 in. 
5 in. dia. 274 ft. 7 in. 
6 in. dia. 11 ft. O in. 
553 ft. 4 in. total distance from foot piece to 

separator tank above the ground. 


WELL NO. 3 
Diameter 12 in. 
Total depth 615 ft. 
Water Discharge Piping 
4 in. dia. 21 ft. below foot piece. 
1 ft. 4 in. length of foot piece. 
Piping Above Foot Piece 
in. dia. 146 ft. 4 in. 
in. dia. 169 ft. 9% in. 
i g2 ft. 6 in. 
81 ft. 5 in. 
61 ft. 5% in. 
552 ft. 8 in. total distance from foot piece to 
separator tank above the ground. 


WELL NO. 4 

Diameter 12 in. 

Total depth 615 ft. 

W ater Discharge Piping. 

4 in. dia. 20 ft. below foot piece. 

1 ft. 4 in. length of foot piece. 

Piping Above Foot Piece 

4... wn. Ge. 157. ...8......10. 

4% in. dia. 162 ft. 8% in. 

5 im dial ‘92 ft: 7 ~ ‘in. 

in. dia. 104 ft. 6% in. 

9° 4f, dia. 40 ft. 9° "in. 

558 ft. total distance from foot piece to sep- 
arator tank above the ground. 

222 ft. depth to water level when not pump- 
ing. 

234 ft. depth to water level when pumping. 

135 lb. gage, air pressure, starting. 

130 lb. gage, air pressure, running. 

Air for operating the four wells is supplied by 
four Ingersoll-Rand duplex two-stage compress- 
ors, two of which are equipped with high and 
low-pressure cylinders 744 in. and 14 in. dia., 


4 
4% 
5 in. dia. 
6 in. dia. 


7. 4m. dia. 
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respectively, the other two having cylinders 7 in. 
and 12 in., and all having a 12 in. stroke. At 
the normal speed of 190 r.p.m. the two larger 
compressors deliver 320 cu. ft per min. each, 
and the smaller 260 cu. ft. each, operating against 
a terminal pressure of about 150 lb. 

All of the compressors discharge into a 6 in. 
header, at each end of which is an air receiver 
3% ft. dia. and 10 ft. long. From each receiver 
compressed air is distributed to two wells, the 
air supply line to each well being 3 in. At the 
well head the air line is reduced to 2 in. and ex- 
tends into the well between the casing and the 
eduction column to a depth of approximately 540 
ft., at each point it connects into a specially de- 
signed bronze foot piece. 

The function of the foot piece, Fig. 2, is to 
facilitate the thorough mixing of the current of 
air and the rising column of water. This highly 
important feature of the installation differs rad- 
ically from the well known commercial types 
of foot pieces. It consists essentially of a double 
conical bronze casting supported concentrically 
within the eduction column, the apex of the low- 
er cone extending just into the compressed air in- 
let. From this point the velocity of the rising 
column of water is increased, due to the decreased 
area of the section, until the throat section at 
the base of the cone is reached, at which point 
the velocities of the two currents are very nearly 
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FIG. AIR LIFT HEAD TANK. 


equal. In this portion of the foot piece there 
occurs the thorough mixing of air and water, the 
two fluids passing through the throat section in a 
thin sheet or film. ‘The upper cone serves to pro- 
vide a steadily increasing section, thus preventing 
a separation of air and water which would be 
caused by the shock due to a suddenly increasing 
section. The eduction column was designed of 
such proportions that the maximum velocity of 
the rising column of water and air should not ex- 
ceed 25 ft. per second at any point when the 
well was delivering at the normal rate, and in- 


creases in diameter from 4 in. at the foot piece 
to 7 in. at the top. 

At the upper end of each eduction column is a 
cylindrical steel head tank, Fig. 3, 314 ft. in 
diameter and 3%% ft. in depth, within which is 
supported, just above the end of the pipe, an um- 
brella-shaped cast-iron deflecting vane, whose 
function is to break the force of the rising column 
of water and air. The head tanks are closed at 
their tops by means of steel plates, bolted on over 
rubber gaskets to prevent the escape of air. From 
the head tanks water and air flow through 8-in. 
galvanized-steel pipe lines supported on angle- 
iron frames and concrete piers, to two covered 
rectangular reinforced-concrete reservoirs of 46,- 
000 gal. capacity each. Each reservoir contains 
a small settling chamber, in which the sand com- 
ing from the wells subsides, and a rectangular 
weir for measuring the rate of discharge from the 
wells. Fig. - 4. 


FIG. 4. RESERVOIR WITH SAND SETTLING 
COMPARTMENT AND WEIR. 

Horizontal, double-suction, single-stage, vo- 
lute-type, centrifugal pumps are used for pumping 
the water from the surface reservoirs into the dis- 
tributing mains. There are four of these pumps, 
each rated to discharge 600 gal. per minute 
against a head of 135 ft. at a speed of 1760 r.p. 
m., although two of them have a discharging rate 
of about 1000 gal. per minute when operating 
against that head. 

All of the compressors and centrifugal pumps 
are driven by constant-speed, induction-type mo- 
tors. The motors for the two larger compressors 
are rated at 75 hp. each and operate at a speed 
of 580 r.p.m., while those for the two smaller 
compressors are rated at 61 hp. each and operate 
at a constant speed of 1150 r.pim. Each cen- 
trifugal pump is direct-connected by means of a 
flexible coupling to a 40-hp. motor, which oper- 
ates at a constant speed of 1760 r.p.m. 

Upon completion of the original installation, 
consisting of the two larger compressors and two 
centrifugal pumps, a series of tests, or trial runs, 
was made to ascertain the efficiency of operation 
of the plant, particularly of that portion of the 
plant used for lifting water from the wells. Dur- 
ing the past year the capacity of the plant has 
been practically doubled by the installation of ad- 
ditional compressors and pumps, and upon com- 
pletion of this work a second and more compre- 
hensive series of tests was made. 
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SUMMARY OF AIR LIFT TESTS AT FORT BLISS. 


In preparing the plans and specifications for 
the plant consideration was given to the desira- 
bility of making frequent operating tests of the 
different portions of the plant, with the result- 
that it was determined to provide in the perman- 
ent installation such gages and meters as would 
be necessary in obtaining the desired data. 


The series of tests, or trial runs, on the air-lift 
installatiens is divided into two sets. In the first 
set, the power input to the compressor motors was 
obtained from readings of the recording dials of 
the watt-hour meters on the switchboard; the 
speeds of the motors and compressors by means 
of revolution and stroke counters; the rate of 
delivery of compressed air to the wells from 
readings of the scale of the manometer of the air 
meter; the air pressure from gages on the air 
receivers and at each well head; and the rate 
of delivery of water from the wells from the weir 
gage. In the second set of tests the power input 
to the compressor motors was obtained by count- 
ing the number of revolutions of the rotating 
disks in the recording watt-hour meters, the rate 
of delivery of water from the wells from actual 
volumetric measurements by means of the surface 
reservoirs, and all other data as in the first set. 
The methods of obtaining the power input to the 
motors and the rate of delivery from the wells, as 
used in the second tests, are thought to be much 
more accurate than those used in previous tests, 
because unit rates are derived from totals for a 
given period of time rather than from direct ob- 
servations. 


Results calculated from data obtained during 
the tests described are given in the accompanying 
table. The average efficiency of the air-lift for 
the first set of tests was 48.1% and for the second 
tests 51.9%. The average overall efficiency 
(wire to water) for the airlift end of the plant 
for the first set of tests was 26.4% for the first 
and 28.66% for the second set of tests. 


The average power requirement for lifting wa- 
ter from the wells to the surface reservoirs is 2.77 
kw.-hr. per 1000 gal. of water, and that for 
pumping the water from the surface reservoirs 
into the distributing system is 0.798 kw.-hr. per 
1000 gal., under average working conditions of 
pressure and rate of delivery. At an average 
cost of 1.5c. per kilowatt-hour, the actual cost 
for power alone for delivering 1000 gal. of wa- 
ter into the distributing system is 5.34c. “The 
cost for the pumping station crew, consisting of 
a chief engineer and one assistant engineer and 
one laborer on each of three daily shifts, and also 
including the cost of incidental supplies, such as 
lubricating oil and waste, is 1.66c. per 1000 gal., 
making the total actual cost 7c. per 1000 gal. 
The actual outlay of funds for this plant is 
$101,767, the original installation, including the 
two 10-in. wells, having cost $42,700 and the 
addition to the plant, including the two 12-in. 
wells, having cost $64,067. Interest at the rate 
of 4% upon the cost of the installation, and de- 
preciation of equipment at the rate of 5%, are 
provided for by adding 2.63c. per 1000 gal. mak- 
ing the total cost for supplying water 9.63c. per 
1000 gal., on the basis of a plant capacity of 
1,000,000 gal. per day. Prior to the completion 
of the plant, water purchased from the El Paso 
Water Co. to supply the needs of Fort Bliss cost 
20c. per 1000 gal. At an average daily demand 
of 1,000,000 gal., the annual saving to the Gov- 


ernment effected by the operation of this plant is 


$37,850. If the plant capacity is taken as 1,- 
500,000 gal. per day, which is its normal working 
capacity, providing for the shutting down of one 
compressor and one well, the total cost of sup- 
plying water is 8.21c. per 1000 gal., and the an- 
nual saving to the Government is $64,550. Tak- 
ing the plant capacity as 2,000,000 gal. per day, 
which is the ultimate capacity of the present 
installation, the total cost per 1000 gal. is 6.74Cc., 
and the annual saving is $96,798. 
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Education in Compressed Air Practice 


HE SYMPOSIUM in the July Com- 

PRESSED AIR MAGAZINE, on the topic of ad- 
ditional educational facilities for students of the 
usages of compressed air and its hundreds of ap- 
plications in general engineering and manufactur- 
ing, called forth a great variety of opinionative 
comment and apparently stirred very great inter- 
est in the subject. Letters from all quarters of 
the country continue to reach the editors, who 
feel encouraged to believe that the discussion thus 
begun will have excellent results. 

Interested educators will no doubt preserve 
these expressions on the subject, as will engineers 
and manufacturers that have a direct concern in 
the practical suggestions offered. We are glad 
to present herewith additional letters which either 
were received too late for publication in the July 
issue, or which we could not publish for lack of 


space. 


By H. L. DEAN 
Chicago Pneumatic Tool Company 


I am of the opinion that a special, detailed course 
on the subject of compressed air and its application 
should not be confined or concentrated in any one 
institution, but the aim should rather be to have 
such a course, even if necessarily somewhat abbre- 
viated, form a part of the regular mechanical engi- 
neering course now given in many schools. 

I am further sure, that such a course is now ex- 
istent at several institutions, but at the same time its 
inclusion to a greater and more universal degree 
would certainly prove of great value to the student 
and naturally, ultimately to the Compressed Air 
Industry and to engineers in general. 

I do think, however, that certain well known au- 
thorities on compressed air, its uses, practical appli- 
cations and the details of development of present day 
air compressors and their accessories, should if pos- 
sible, be secured to give a series of lectures at note- 
worthy schools now giving courses in compressed 
air, the idea being to supplement the student’s theo- 
retical knowledge with some phases of the practical 
side of the subject. 

The above summarizes my views very briefly, but 
I shall give earnest attention to the articles in Com- 
PRESSED AIR MAGAZINE. 


By H. L. HODGKINS 
Dean, George Washington University, Washington, D. C. 


In reply to your recent letter asking our views 
as to whether an additional course on compressed air 
should be offered in our technical institutions, our 
professor of mechanical engineering advises me as 
follows: 

He believes that it would be wise to establish a 
special chair in that subject in a few of the larger 
institutions, but does not deem it possible to suggest 
the particular ones. He also feels that the scope 
of the course that might be given had best be de- 
termined by a conference between the appointed in- 
structors and the practical men in that field. He is 
inclined to advise that a course be given by special 
instructors who are engaged in practical work rather 
than by a man giving his whole time to the teaching. 


‘By JAMES L. MORSE 
Professor of Mechanical Engineering, Colorado Schoot 
of Mines, Golden, Colo. 


It seems to the writer that in view of the fact that 
the subject of compressed air has been treated very 
fully in the way of theory and from the subject of 
thermodynamics that the idea of establishing a spec- 
ial chair of compressed air engineering in various 
schools is advisable only under the following con- 
ditions: Z 

That schools desiring to make this provision agree 
to send a field man out to investigate actual plants in 
operation and study them and also to visit the fac- 
tories where these plants are made and study in de- 
tail both manufacturing and operating conditions and 
correlate these conditions so far as possible with the 
technical side of this branch of engineering. Con- 
clusions could then be drawn as to what is good in 
the way of harmonizing theory with practice. 

It seems to the writer that another way to handle 
this question in a satisfactory manner is for the 
CompresseD Arr MaGazine to establish a section de- 
voted entirely to the practical side of operation of 
compressed air plants in actual practice and solicit 
articles from those actually in charge of plants and 
from testing engineeres who are in position to furn- 
ish information relative to the actual performance of 
such plants throughout a period of time long enough 
to be representative of what they will do. 

It will undoubtedly be a mistake to recommend 
that special additions to faculty or curriculum be 
made in the schools unless the field and factory in- 
vestigation mentioned above is strictly adhered to, 
because the subject as now treated in the school is 
as complete and correct as it can be made while it 
continues to be handled as it is. We must get into 
the field and study conditions therein in order to add 
anything worth while to the subject, which can be 
taught in the schools of engineering. 

I would say therefore, that any school or engineer- 
ing society willing to devote the time and energy to 
make an expaustive field and factory study of this 
subject would be the ideal institution or society to 
collect and place at our disposal such information as 
would be useful, practical and positive, and, which 
would eliminate such doubtful discussions as are 
now necessary in the average class room because of a 
shortage of actual operating data, which always de- 
cides the success or failure of any material construc- 
tion. 


By JAMES T. LEE 
Vulcan Engineering Sales Company, 
Chicago 


We hesitate in giving any advice as to how the 
very important subject of compressed air could be 
best presented to the student in a technical course, 
and therefore will refrain from trying to answer 
specifically your questions addressed to the Hanna 
Engineering Works. 

The opinion seems to prevail in the trade that 
compressed air as a medium for transmitting power 
is very expensive, and this is occasioned by its abuse 
rather than its economic use. Apparently any sort: 
of a pipeline or connection is considered good 
enough for compressed air, and as these lines are 
quite usually of a flexible nature there arises great 
opportunity for leaks. 


Vice-President, 
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No one would think of putting down a hydraulic 
line in as flimsy a way as they would a compressed 
airline and, of course, stringing wire for electric 
current is a very carefully schemed matter, both on 
account of protection of employes and to fill ordi- 
nance specifications, so that with hydraulics and 
electrics the same sort of lossage due to faulty in- 
stallation, does not arise and these latter elements 
for transmitting power are therefore glorified with- 
out reason. 

We find a power cost fallacy exists in the minds of 
the trade with several machines of our manufacture 
when compared with electrically operated devices of 
similar nature. For instance, a straight lift hoist 
which is illustrated in our hoist catalogue No. 12, 
will lift a load more egonomically a given number of 
times per day than an electric hoist of the drum type. 

Also, a pneumatic jolt ramming machine will per- 
form its functions with a power expenditure of ap- 
proximately twice that of the electric type of jolt 
ramming machine. This statement, however, does 
not favor the electric jolt, as for instance, on a ma- 
chine with 5000 Ib. capacity, the yearly horse-power 
saving will approximate one-half horse-power or $25, 
against which there is a first cost of possibly $250 in 
favor of the pneumatic type of machine. In other 
words, it would take ten years’ operation on the 
part of the electric jolt to overcome the difference in 
first cost of the two machines, against which you 
would have the very excessive repairs on the part of 
the electric jolt due to motor operation in the sand 
and the multiplicity of parts. 

We recognize the importance of your subject and 
what you are endeavoring to accomplish. I wish you 
all manner of success in the premises, and we will 
be very glad to assist you in any manner we can 
in this connection if you will kindly indicate how 
this may be done. 


By E. B. HUBER, M. E 


Chambersburg Engineering Company, Chambersburg, 


° Pa. 

Regarding the best method to follow in establish- 
ing a course in our technical schools covering the 
uses of compressed air, I would say that personally I 
am very much interested in this subject and am very 
glad to note that you intend to devote more time 
and energy to further its study. 

I do not pretend to know very much about com- 
pressed air and therefore will not undertake at this 
time to reply to your several questions, but would say 
that I am in hearty sympathy with your undertaking 
and trust you will be successful in interesting the en- 
gineering world in the need of such training. 

I have had occasions in a number of instances to 
use articles appearing in the Compressep Arr Maca- 
ZINE which referred particularly to the use of com- 
pressed air for operating machines manufactured by 
us and we appreciate very much the good work you 
are doing in this field. We wish you continued suc- 
cess. ‘ 


By EDWARD A. RIX 
President, Rix Compressed Air and Drill Co., San 
Francisco, Calif. 


No school of lesser rank than an university could 
give proper training and after the regular prelimi- 
nary training, during the freshman and sophomore 
years, a student should, at the beginning of the jun- 
ior year, make a major study of pneumatics if he 
ever expects to follow that line, and this requires a 
special chair at the university that will give a stu- 
dent a working familiarity with the simple heat laws 


that form the basis of the compression and expan- 
sion of gases, and from them deduce in workable 
form the equations which we use to determine all 
the phenomena that takes place in the compression 
and expansion of all gases with practical co-effi- 
cients that can be depended on. 
There should be lectures on the: 
Transmission of Gases in Pipes 
Retreating 
Stage Compressing and Expanding 
Refrigerating and Liquefaction. 
Treating of Moisture 
Altitudes 
Vacuum Pumps and Formulae 
Air Lift Pumping 
Pumping with Direct Acting Pumps 
Motors for Air and Efficiencies 
Pneumatic Tools of all kinds 
Air in Industrial Plants and Processes 
Spraying, Atomizing and Painting 
Measuring of Air 
Economy and Efficiencies 
Determination of Speeds 
Air Turbines 
Ventilation, Blowers and Suction Fans 
Valve Designing and Port Openings 
All the various constructions in compressor de- 
signing that pertains to jackets, pistons, pack- 
ings, frames, journal rods, etc. 
There is enough to keep a professor and some as- 
sistants very busy to teach, arouse enthusiasm and 
connect it all up with modern practice. 


By E. B. STEVENS 
Executive Secretary, University of Washington, Seattle, 
ash. 


In our Engineering College we already teach the 
underlying principles of mechanical engineering 
which are involved in the manufacture and use of 
compressed air machinery. From the standpoint of 
the present demands our department of mechanical 
engineering would not be justified in offering more 
detailed instruction in this field. Opportunity ex- 
ists at the present for students with special interests 
to do thesis work along this line. 


By G. L. LARSON 

Associate Professor of Steam and Gas Engineering, 

College of Mechanics and Engineering, The Uni- 

versity ef Wisconsin, Madison, Wis. 

“Compressed air” is offered as an elective course 
in the mechanical engineering department of the Uni- 
versity of Wisconsin, and we have found very little 
demand for it. All of the men taking engineering 
study the fundamentals of compressed air and air 
compressors in their course in thermodynamics and 
we do not feel justified in requiring the men to take 
a special course in the subject since only a small per- 
centage of our students come in contact with the 
specialized problems of compressed air- after they 
graduate. 





D. C. Williams, of the Western Exploration 
Co., is in Kingman, Arizona, making preliminary 
arrangements to unwater the Flores mine, in the 
Cerbat Range, Mohave county, Arizona. 

** * * 

H. H. Stout has resumed his former position as 
superintendent of the Copper Queen smeltery at 
Douglas, Ariz., after serving with the engineers 
in France, with the rank of lieutenant-coloncel. 
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SELF-CONTAINED MOTOR-DRIV EN DISPLACEMENT BLOWER. 


Displacement Blowers in Cupola Practice” 


In the application of blowing equipment to 
cupolas, two questions invariably come up: how 
much air is required and against what pressure 
must this air be delivered? Somewhere between 
the extreme of either of these particulars there 
lies a best condition, which, unfortunately cannot 
be determined by theory alone, because the inter- 
action between glowing carbon, .oxygen, carbon 
monoxide and carbon dioxide is so complicated as 
not to be amenable to mathematical treatment. 
The best depth of stock, and the smallest ratio of 
coke to iron must therefore be worked out from 
careful experiments in practice. This means that 
the rate of charging, the rate of combustion and 
the rate of melting, after these have been deter- 
mined, must be constant and regular. For the 
latter requirement a constant delivery of blast is 
necessary. 

With apologies to those who are familiar with 
air moving apparatus, the centrifugal and the 
positive displacement type of blowers are shown 
by sketches in Figs. 3 and 4. Fig. 1 gives, besides 
other data, the characteristics of the two types of 
blowers, by which word is meant the curve ex- 
pressing the relation between volume of air deliv- 
ered by the blower and discharge pressure, both 
for a given intake pressure and for a given speed 
of the machine. 

It will be noted that, for a given change of 
pressure, the delivery of the centrifugal machine 

*Condensed from a paper before the Milwaukee Meet- 
ing of the American Foundrymen’s Association, by Pro- 


fessor W. Trinks, of the Carnegie Institute of Technol- 
ogy, Pittsburgh. 


varies much more than that of the displacement 
machine. The same illustration also contains the 
characteristic of a-cupola for a given depth of 
stock, given brand of coke, etc. By characteristic 
of a cupola is meant the curve showing how the 
pressure at the wind box varies, if more arid more 
air is delivered to the cupola. The point where 
the cupola characteristic and the blower character- 
istic intersect determines the pressure and the air 
delivery which are established. 

The other characteristics shown in Fig. 1 be- 
long to different depths of stock in the cupola. It 
is evident that the resistance to flow is greater 
with a deep burden than it is with a low bur- 
den. These cupola characteristics have been 
marked low resistance, average resistance and 
high resistance. For the sake of simplicity assume 
that in a given case charging is practically con- 
tinuous. Also assume that, for some reason or 
other, the resistance to flow through the cupola is 
temporarily increased, for instance by slag clog- 
ging up a tuyere. Then the air delivery is de- 
creased a small amount, if the displacement ma- 
chine is used, and a much larger amount if a cen- 
trifugal machine is used. 


The immediate consequence is a growth of the 
depth of the stock, because decreased air delivery 
means lower rate of combustion, and because the 
melters keep on charging as before. But a higher 
stock line means still greater increase of resis- 
tance, further reduction of the air delivery, fur- 
ther reduction in the rate of combustion, etc., in a 
cumulative manner. 
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The cumulative effect is pronounced with a 
centrifugal blower. According to the diagram, 
Fig. 1, a similar effect should be noticeable with 
the displacement blower, except that its lack of 
stability should be smaller and in consequence the 
changes in rate of delivery should be very much 
slower. The feature causing this difference is 
vibration in the discharge line of any displacement 
blower. 

The vibration is caused by the circumstance 
that the space B in the position shown in Fig. 6 
carries atmospheric pressure, while the space A 
carries discharge pressure. An instant later B is 
in communication with 4 and a weight of air 
depending upon the pressure difference between 
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the discharge and the inlet rushes back into B 
until the pressures are equal. Evidently, the de- 
livery of air is diminished during the period of 
flow-back or of pressure equalization. Figs. 7, 
5 and 2 show the ideal rate-of-delivery curves for 
1-2 pound per square inch, 1 pound per square 
inch, and 1 I-2 pounds per square inch pressure 
in the delivery pipe. 

In these illustrations are likewise indicated the 
pressure fluctuations which under average cupola 
service conditions establish themselves as a direct 
result of the vibrating rate of delivery. While. 
in some kinds of blower service a steady stream of 
air with little or no vibration may be desirable 
the same vibration is extremely beneficial in 
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cupola operation. It should be noted that the vi- 
bration can be practically eliminated in cases 
where its presence is harmful by forming the dis- 
charge end of the blower in the shape of an air 
chamber. 

Going back to the example of a slight increase 
in the resistance to flow, caused for instance by 
the clogging up of a tuyere, it follows from Fig. 
1 that the air delivery with a displacement blower 
drops only a little. It also follows from the 
same illustration that the pressure rises consider- 
ably. And finally, it follows from Figs. 7, 5 and 
2 that the pressure fluctuation or vibration grows. 
But the combined effect of greater pressure and of 
greater vibration loosens the stock in the cupola 
to such an extent that the resistance is quickly 
restored to its original value. 

Inversely, should the resistance drop below the 
normal value, then the pressure will drop consid- 
- erably, and the vibration will decrease, all of 
which tends to bring the resistance back to its 
former value. 


BLOWER MUST BE OF PROPER SIZE 


While the displacement blower makes for 
stable and steady operation of the cupola, it is 
important to select the right size of blower for 
the cupola so as to utilize to the fullest extent the 
self-regulating properties of the displacement ma- 
chine. It should be noted that most blowers 
are now motor-driven and that, with increasing 
centralization of power generation, more and 
more of the motors are of the alternating current 
type. But in this latter type, speed adjustment 
without loss is impracticable, except in large units 
where initial expense counts little compared to 
what may be saved in operation. 

In the sizes of alternating current motors 
which are used in connection with foundry blow- 
er service, the speed can never be increased over 
the economical speed, and can be reduced enly at 
the expense. of continually dissipating electric 
energy. 

If a mistake should have been made in the 
selection of the size of the blower as a rule it’ is 
cheaper to change the gears or pulleys between the 
motor and the blower than to put up with the 
continued losses day by day. For, if the blower 
is too small, the melting capacity is reduced, 
which means a loss in tonnage, and if the blower 
is too large too much heat goes up the stack, while 
the iron is oxidized. These losses can be avoided 
by opening a bypass on the blower, but that means 
loss of power and interference with the self-regu- 
lating features of the blower. However, there 
is really no excuse for selecting the wrong size of 
blower, except perhaps the necessity of buying a 
second-hand machine to avoid initial expense. But 


usually the purchaser in such a case pays dearly 
in the long run for the initial saving. 

No matter how much we may strive to make 
machinery fool-proof, it will require some atten- 
tion. Postive displacement blowers have self-oil- 
ing bearings which are closed against dirt and 
dust, and have self-oiling gears. And yet, with 
all these precautions, the lubrication is not that 
of the ideal oil bath, which is the dream of every 
designer of machinery. Accordingly, slow wear 
occurs. Every few months the dirty oil must be 
drawn off and replaced by clean oil. The ma- 
chine should be inspected at least once a week to 
see whether wear may have taken place due to 
some unforeseen reason. Undue wear can usually 
be discovered from the color of the oil, or from 
a scraping noise of the impellers in the casing. 

Once a year the inlet screen should be removed, 
the impellers should be placed vertical, one after 
the other, and the clearance between the top of 
the impeller and the casing should be checked up. 
The bearings are adjustable so that the correct 
clearances can easily be re-established if wear 
should have occurred. By adjustment before ex- 
cessive wear takes place much is saved. 





CHARACTERISTICS OF DIFFERENT 
EXPLOSIVES 

The relative merits of different classes of ex- 
plosives were given by Professor J. Young in a 
recent lecture, as follows: Where the material 
is to be displaced, but not shattered, a slow-act- 
ing explosive is required. Black gunpowder, with 
a velocity of explosion of 300 m. per second, is 
good. Blasting powder is still slower in action, 
and is suitable for quarrying where stone has to 
be obtained in large blocks. 

Bobbinite, still slower in action, is much used 
in coal mines with soft coal. All these are com- 
paratively weak explosives, and large charges are 
required. 

Where great power and rending effect, with a 
moderate shattering effect, is required there is lit- 
tle to choose between the ammonium nitrate class 
and the perchlorate explosives, except that the 
former are the safer to handle, but most suscept- 
ible to moisture. 

Some grades of amatol made for military use 
would also be suitable, and vast quantities should 
now be available. Where the greatest power in 
the smallest bulk is required—this will be the case 
where hard rocks are to be blasted and small 
drills are used—the nitroglycerine explosives are 
decidedly best, as they have a high density, great 
power, and a high velocity of detonation.: 
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CHART SHOWING HUMIDITY INCREASE AND COMFORT DECREASE 


Fuel Economy in Humidity Control 


By F. J. McCULLOUGH* 


NUMBER of the Illinois State buildings are 

heated by fan or hot-blast systems. The 
average condensation in the coils per square foot 
of surface per hour is 1.56 lb. when heating air 
from 30 to 105 deg., but in zero weather, heat- 
ng air from 0 to 105 deg. will condense 2.26 |b. 
per hour, or an increase of 45 per cent. It is evi- 
dent that when the building is being warmed up 
in the morning and has few or no occupants, all 
the outside air should be shut off, and the air in 
the building recirculated by proper damper ar- 
rangement. 


Modern ventilating systems are designed for 
delivering from 25 to 30 cu.ft. of air per minute 
for each occupant. This will maintain a stand- 
ard of purity of the air which has arbitrarily 
been decided upon, but this amount of air can be 
reduced almost one-half before any perceptible 
effect is noticed on the occupants. Then, as the 
ventilating apparatus takes 45 per cent. more 
steam when the outside air is down to zero, there 
is no reason why the standard for purity of air 
cannot be reduced during this time by recirculat- 
ing from one-third to one-half of the air, and 
taking the remainder from the outside. 


From a study of temperature records of the 
various State institutions it is evident that one 
serious loss is due to overheated buildings. These 
records show many instances of temperatures of 
from 75 to 80 deg. Temperatures may be con- 
siderably lower if attention is given to the hu- 
midity, the moisture in the air. 

In summer the relative humidity in this climate 


is usually 60 to 70 per cent., and as the windows 
and doors are open it is the same indoors as 
outside. With this humidity a temperature of 65 
to 68 deg. is comfortable. In winter the out- 
side humidity is about the same, but as the air 
is heated its capacity for moisture increases, so 
that the relative humidity is much less. In a 
steam-heated room it is seldom over 25 per cent. 
and is frequently less. 

The accompanying illustration is a reproduc- 
tion of a chart prepared by the Chicago Commis- 
sion on Ventilation, who made a test of the Chi- 
cago Normal School a few years ago. From 
the chart it can be seen readily that as the hu- 
midity increases the temperature for greatest com- 
fort decreases, and vice versa. 

These experiments showed conclusively that 
with a relative humidity of 55 per cent. and a 
room temperature of 66 deg. the occupants were 
just as comfortable as with a humidity of 25 per 
cent. and a room temperature of 74 deg., as may 
be determined by extending the chart slightly at 
the left. 

In the latitude of Chicago the average outside 
temperature during the heating season is 34 deg. 
To keep a room at 66 deg. it is necessary to main- 
tain a difference between inside and outside tem- 
peratures of 32 deg. With a room temperature 
of 74 deg. the difference is 40 deg. The heat 
losses from a building by radiation or air changes 
is in direct proportion to the difference between 


*Abstract of a paper delivered before chief engi- 
neers of Illinois State Institutions. 
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inside and outside temperatures, so to maintain 
a temperature of 66 deg. inside means a relative 
heat loss of 32 and to maintain 74 deg. means a 
relative heat loss of 40, or an increase of 25 per 
cent. in the amount of heat required to maintain 
the higher room temperature. 

The saving of heat by carrying higher hu- 
midity and lower temperature will be somewhat 
' less than the 25 per cent., because some steam 
will have to be introduced into the room to raise 
the humidity and only a small part of the total 
heat of this steam will be given up to raising the 
room temperature. The amount of steam ad- 
mitted into the room to maintain the humidity 
will be small, as compared to that required to 
maintain the room temperature, however. A 
saving of, say, 15 per cent. of all the steam 
used for heating would be worth trying for. 





THE D. & M. LOCOMOTIVE 
CLEANING PROCESS 


A’ method of cleaning locomotives which re- 
duces the cost of the work and also eliminates the 
objectionable features, is now being installed up- 
on railroads by the D. & M. Cleansing Process— 
the product of a Chicago company. By this 
process, which is shown in operation in the half 














HOW A LOCOMOTIVE IS CLEANED BY THE D. 
& M. PROCESS. 


tone here reproduced from Railway Age, a mix- 
ture of air, oil and water is sprayed on to the 
locomotives at a uniform pressure of about 90 lb. 
The nozzle discharges the mixture in a spray 
which is directed against the surface to be cleaned 
at an angle of about 45 deg. from a distance of 
about 18 in. 


One gallon of oil is used to about 300 gal. of 
water, the proper mixture being secured by reg- 
ulating valves attached to.a special oil tank. The 
mixture of oil and water is carried to the nozzle 


by a % in. rubber hose, the stream being broken 
up at the nozzle by air supplied through a 14-in. 
nipple. The air and water pressure should be as 
nearly equal as possible and approximately go Ib. 
per sq. in. The temperature of the water should 
be about 100 to 120 deg. F., as cooler water does 
not produce as good results. The oil used is a 
light straw colored gas oil or petroleum distillate 
having a paraffine base and ranging in gravity 
from 32 to 36 deg. 

The cleaning can be done inside the roundhouse 
if desired, but is more conveniently handled at 
some point on the track by which the engines 
reach the house. No difficulty is experienced in 
using the process in severe winter weather, and it 
has been operated with entire success at zero tem- 
perature. 


When the D. & M. process is regularly used, 
locomotives can be thoroughly cleaned by two 
men in from 10 to 12 min. The cost, including 
labor, material and up-keep of equipment will not 
exceed 30 to 40 cents per cleaning. ‘The first 
cleaning requires more time, as it is necessary to 
remove the accumulated dirt and oil. 





AIR BOOSTER FOR CENTRIFUGAL 
PUMPS 


Two single-stage centrifugal pumps were in- 
sufficient to keep down the water at the Al- 
goma mine, Ironton, Minn., when the flow in- 
creased owing to the cessation of pumping at an 
adjoining property, says H. H. Hunner in Engi- © 
neering and Mining Journal. One pump was 
driven by a 75-hp. motor at 1750 r.p.m., rated 
at 1290 gal. per min. against a 165-ft. head, and 
was pumping at approximately this head. ‘The 
second pump was direct-connected to a 100-hp. 
motor making 1750 r.p.m., and was rated at 
1500 gal. per min., with a 170-ft. head. Suc- 
tion and discharge for both pumps were 6-in. 
diameter pipes. 

Elbows on the discharge pipes were tapped for 
I-in. pipe connections about five feet from the 
pumps, connected to an air line, and the valves 
were slightly opened on a 90-ft. air pressure. 
The added pressure increased the capacity of the 
pumps by 200 or 300 gal., which was sufficient 
to take care of the increased flow of water. The 
small amount of air used was not noticeable on 
the air line. 





B. H. Prater has been appointed engineer of 
maintenance of way of the Oregon Short Line 
R. R., with headquarters at Pocatello, Idaho, suc- 
ceeding R. B. Robinson, transferred to the Union 
Pacific R. R. 
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DUST INFLAMMABILITY TESTS 


The following is an account of inflammability 
tests made on samples of gas black submitted to 
the Bureau of Mines by the B. F. Goodrich Com- 
pany, Akron, Ohio. It is likely that this gas 
black was produced by the incomplete combustion 
of natural gas. 

The sample was first sent to the coal labora- 
tory for the analysis regularly given to coal dusts 
which are to be tested for explosibility. The re- 
— of the analysis of the sample as received fol- 
ow: 


mete 024 0.6. ET AS 1.66 
Volatile Matter .................. 6.14 
Petew Daten 2). 2522260 SIS 92.04 
ee BE = Sd SaaS aL aU BA Ba 16 


It is to be noted from this analysis that the 
volatile content is very low, also the moisure con- 
tent. It was impossible to obtain a true size-test 
since the material balled up and would not pass 
through the screens. Microscopic examination 
shows it to be very finely divided. 

It has been established in the Experimental 
Mine of the Bureau of Mines at Bruceton, Pa., 
that a mixture of 200-mesh Pittsburgh coal dust 
with shale dust, in the proportion of 30 per cent. 
coal to 70 per cent. shale, will propagate an ex- 
plosion. The volatile content of this mixture is 
about 12 per cent., nearly 100 per cent. higher 
than that of gas black. While this coal dust mix- 
ture is about 15 per cent. carbon, the gas black is 
85 per cent. carbon. It is apparent, that if the 
gas black is explosive, its explosive properties will 
be due to the finely divided carbon rather than to 
the volatile content. Generally speaking, the finer 
a dust, the more easily it is ignited. In connec- 
tion with certain factory explosions, C. Engler has 
recorded experiments on the inflammability of 
soot. He could not explode a mixture of air and 
soot, but found that a mixture of gas and air 
otherwise non-explosive could be made to explode 
by introducing a soot cloud. 


DIFFICULTY OF IGNITION 


To get a relative idea of the inflammability of | 


the dust, a cloud was blown from a glass tube 
across the flame of a Bunsen burner. No inflam- 
mation was obtained, the particles directly in the 
flame appeared to burn. This seemed to indicate 
that considerable difficulty would be encountered 
in getting an ignition of the dust. 

Tests were then made with the Clement-Fra- 
zer apparatus. This apparatus (described in 
Technical Paper 141 of the Bureau of Mines) 
consists essentially of a small electrically heated 
platinum coil within a glass globe. .In it a sample 
of dust is blown up against the coil, and the pres- 


sure of the explosion, as recorded by a pressure- 
indicator, is taken as an index of the inflammabil- 
ity of the sample. In this case, 100 and 300-mg. 
samples of the gas black were projected up against 
the coil, and in spite of the fact that the coil was 
heated to 1,200 degrees C., no inflammation took 
place. This test can not be regarded as conclu- 
sive, for, although this apparatus has been found 
to be very efficient in testing highly inflammable 
coal and other dusts, it has failed to ignite a num- 
ber of dusts undoubtedly very inflammable. This 
was the case, for example, with aluminum dust 
(see Technical Paper 152 of the Bureau of 
Mines). Probably the failure to ignite these 
dusts is due to the fact that the heat coil has too 
little heat capacity to heat the dust sufficiently in 
the short time of contact. Experiment seems to 
justify this explanation, since aluminum dust, 
when poured into or blown across a small earth- 
enware dish heated to 800 degrees C. has been 
found to ignite readily, with a blinding flash. 
This latter test was tried with the carbon black, 
but, when poured into a dish heated to 1,100 de- 
grees C., this dust gave no ignition whatever. 


A DUST EXPLOSION GALLERY 


There is being developed in the Pittsburgh lab- 
oratory a dust explosion gallery in which it is 
hoped that the explosibility tests at the Experi- 
mental Mine can be duplicated. The gallery is 
not yet completely standardized, but the work has 
been carried far enough so that tests of finely di- 
vided dusts can be made. In this gallery a prear- 
ranged dust cloud is formed by the explosion of a 
small charge of powder which blows the dust 
into the gallery from a number of jets arranged 
throughout the length of 14 feet. A second pow- 
der shot ignites this dust cloud. Very inflamma- 
ble dusts are ignited by a quiet flame produced by 
the burning of ten grams of rifle powder piled 
loosely on the floor of the gallery at the rear. 
Dusts not so inflammable can be ignited under 
high pressure in the gallery. This pressure is 
obtained by stopping down the front end of the 
gallery and greatly increasing the force of the 
powder shot through loading the powder into a 
small cannon. 

It was found that the gas black would easily ig- 
nite and readily propagate a flame under the con 
ditions first described, when the gallery was load- 
ed with 12-gms. per cubic foot of space. This 


easy ignition was probably due to the fact that the 
concussion of the dust-raising shot separated the 
gas black and caused a good mixture with the air. 

Experiments were then conducted to determine 
the amount of shale dust which it was necessary to 
add to the gas black to make it non-explosive un- 
der the conditions at the Experimental Mine. 
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This was done in order to make a comparison of 
its explosibility with that of Pittsburgh coal dust. 
By using the second method outlined for the ex- 
perimental gallery, it was found that a mixture of 
60 per cent. by weight shale dust and 40 per cent. 
gas black would just fail to explode undermine con- 
ditions. Since the corresponding mixture of shale 
dust and coal dust is 75 per cent. shale and 25 per 
cent. coal, the gas black appears to be nearly as 
inflammable as coal dust, if the right conditions 
are obtained for its ignition. 

The above experiments show clearly that the 
sample of gas black is not easily ignited, but that, 
if conditions are right for ignition, it is very ex- 
plosive. In other words, the gas black can be 
classed with dangerous factory gases. 


ARTIFICIAL RESPIRATION* 


For more than a century, England has had 
several life-saving societies, and many special com- 
missions have been appointed to investigate the 
methods employed in resuscitation. In this coun- 
try, about six years ago, a commission on resusci- 
tation from electric shock was created for the first 
time, by the initiative of the National Electric 
Light Association. It is now generally recog- 
nized that efficient artificial respiration is, for 
such conditions, the best and practically the only 
means available for resuscitation. 


Dr. Meltzer demonstrated in the laboratory 
for physiology and pharmacology, the efficiency of 
the method of pharyngeal insufflation in an ether- 
ized dog after complete removal of the anterior 
wall of the thorax, in which the lungs and heart 
were exposed to full view. 


Dr. Rossiter of the Carnegie Steel Company, 
demonstrated the latest device of the Pulmotor 
company, which is not identical with the original 
pulmotor. He showed also the original pulmotor 
and stated he had resuscitated eight gas cases 
with it, in which respiration had stopped. 


Dr. James H. Booher, medical director of the 
Life Saving Devices Company, demonstrated the 
lung-motor. He showed a number of blood-pres- 
sure tracings, taken from animals which had re- 
ceived artificial respiration by means of this ap- 
paratus. Dr. Booher stated that in these experi- 
ments the lungmotor was connected with the ani- 


*Abstract from Proceedings, Third Resuscitation 
Commission. 


mal by means of a tracheal cannula. In human 
cases the lugmotor is applied by means of a face 
mask. 

In introducing Mr. Foregger, the chairman ex- 
plained that the physician who was most compe- 
tent to present the details of the apparatus of the 
Foregger company is now in France. The ap- 
paratus eonsists in modifications of the insufflation 
apparatus of Meltzer. Among other changes, the 
apparatus carried an oxygen generator tank. In 
reply to a question, Mr. Foregger stated that the 
oxygen thus generated may last 8 or 10 minutes. 

W. C. Eglin, the chairman, read a letter from 
M. W. Alexander, of the General Electric Com- 
pany, stating that he hoped the “commission 
would be very definite in recommending the 
prone-pressure method, as experience has proved 
its value.” C. B. Scott stated that the accident 
prevention committee of the N. E. L. A. had 
reached the point in its investigation where it 
felt that the prone-pressure method was best to 
recommend, bearing in mind that machines are 
not always available in emergencies. 

Dr. Schubmehl stated that the prone-pressure 
method has been most successfully applied by 
their 225 first-aid men. Mr. Macllchlan stated 
that he had the duty of training possibly 3,000 
men in the prone method. Their system required 
the men to practice this method at least once a 
month. The men are instructed not to desist in 
less than 3% hours, and that not till then should 
they listen to a physician. 

The secretary read the following part of a let- 
ter from Prof. Schafer, of Edinburgh: 

“The prone method has been adopted exclu- 
sively for about 12 years by the Royal Life Sav- 
ing Society. It has also been adopted for several 
years by the London and other police forces, by 
the board of trade, by the army and the navy.” 
SOME RESOLUTIONS ADOPTED BY THE COMMISSION 

That reliance upon the use of special apparatus 
diminishes greatly the tendency to train persons in 
the manual methods. 


That police officers or physicians often inter- 
fere with the proper execution of manual methods, 
in that they direct that the patient be removed in 
an ambulance to some hospital, thus interrupting 
the. continuance of artificial respiration. 

The prone-pressure or Schafer method of 
resuscitation is preferable to any of the other 
manual methods, which should be given immedi- 
ately where victim is found. It is all important 
that this aid be rendered at once. ‘The delay in- 
cident to removal to a hospital or elsewhere may 
be fatal, and is justifiable only where there is no 
one at hard competent to give artificial respira- 
tion. If complications exist or arise, which re- 
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quire hospital treatment, artificial respiration 
should be maintained in transit, and after arrival 
at the hospital, until spontaneous respirations are 
well developed. 

Persons receiving artificial respiration should 
be kept warm. Artificial respiration is required 
only when natural respiration has ceased. The 
commission recommends that in cases of gas as- 
phyxiation, artificial respiration should be com- 
bined, when possible, with the inhalation of oxy- 
gen from properly constructed apparatus. 





AIR AGITATION FOR MOVING 
PICTURE FILM WASHING TANKS 
By H. L. HICKS 
OMPRESSED AIR is quite generally used 


in the motion picture industry for agitating 
the water in the tanks in which films are washed 
after development. Data on volumes and pres- 
sures required are, however, so infrequently noted 
that the following figures are worthy of rec- 
ord: 





A movie producer, whose film making labora- 
tory is located in one of the large cities of west- 
ern Pennsylvania, has done considerable experi- 
menting with air agitation in his wash tanks and 
recommends the layout illustrated here as produc- 
tive of best results. 

Each of the wooden wash tanks in his battery 
of eight measures four feet in length, three in 
width and fifty inches in depth and is filled with 
about four feet of water. At the bottom corners 
of each tank are installed half inch air pipes ex- 
tending the four foot length of the tank. Each 


pipe is drilled with three 1-16 inch holes point- 
ing downward 10 degrees from the horizontal. 
This number, size and location of holes was found 
to give most thorough agitation with minimum 
consumption of air. 

To operate the 48 air jets in all eight tanks 
there is required about 16 cubic feet of free air 
per minute compressed to a pressure of 5 lbs. 
per square inch. The air compressor installed 
was an Ingersoll-Rand Class ‘“ER-1” with a 6 
inch diameter x 4 inch stroke double acting cyl- 
inder. A three horse power motor only is re- 
quired as the machine needs operate at only 125 
R.P.M., far below its maximum rating. 





THE AMERICAN STANDARDS ASS’N 
N MANY LINES of engineering much excel- 


lent standardization work had been done before 
the war; the war emphasized its importance and 
showed most clearly the need of co-operation 
to prevent the confusion caused by the promulga- 
tion of overlapping standards by independent bod- 
ies. During the war the Government Depart- 
ments co-ordinated these efforts in certain lines 
and greatly assisted in unifying them. 

The American Institute of Electrical Engi- 
neers, American Institute of Mining and Metal- 
lurgical Engineers, American Society of Civil 
Engineers, American Society of Mechanical En- 
gineers and American Society for Testing Mate- 
rials, recognizing the value of what had been 
done, invited the Government Departments of 
War, Navy and Commerce to appoint representa- 
tives to act with them to continue this work. The 
body so formed is the American Engineering 
Standards Committee. It has required consider- 
able time to definitely formulate its objects, and 
to arrange methods for accomplishing them that 
would be effective without in any way interfering 
with the many organizations that have been do- 
ing such excellent work in this line. 

The American Engineering Standards Com- 
mittee has just completed and adopted a revision 
of its constitution which has been sent to the 
governing boards of all the departments and so- 
cieties represented on the committee with a re- 
quest for its ratification. ‘The new constitution 
changes the name to American Engineering 
Standards Association. 

The objects of the Association are stated as 
follows: 7 

1. To unify and simplify the methods of arriving 
at engineering standards, to secure codperation be- 


tween various organizations and to prevent duplica- 
tion of standardization work; 
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2. To promulgate rules for the development and 
adoption of standards; 


3. To receive and pass upon recommendations for 
standards submitted as provided in the Rules of Pro- 
cedure, but not to initiate, define or develop the de- 
tails of any particular standard; é 

4. To act as a means of intercommunication be- 
tween organizations and individuals interested in the 
problems of standardization ; 

5. To give an international status to approved 
American engineering standards; : ‘ 

6. To codperate with similar organizations in oth- 
er countries and to promote international standard- 
ization. 

Any organizations may request the association 
to approve standards which it has formulated, or 
to approve committees that it has appointed, and 
by so doing becomes a sponsor society. Such a 
request is entirely at the option of the organiza- 
tion that has formulated or expects to formulate 
the standard. At the request of the sponsor, ap- 
proval of the standards is given when they are 
the substantially unanimous conclusions of a 
committee made up as follows: 


(a) Sectional Committees dealing with standards 
of a commercial character (specifications, shop prac- 
tices, etc.), shall be made up of representatives of 
producers, consumers and general interests, no one 
of these interests to form a majority. 

(b) Sectional Committees dealing with standards 
of a scientific or non-commercial character shall con- 
sist of persons specially qualified, without regard to 
their affiliations. 


The association thus acts only to bring to- 
gether those interested in a common object, and 
when they have completed their work, will at their 
request, certify that it has been done in such a 
manner as to justify its adoption. Nothing revo- 
lutionary is proposed, it is merely an extension 
of present practice. 

The association will act as a bureau of infor- 
mation regarding standardization. It will collect 
information regarding existing standards and re- 
garding the bodies that have formulated and 
adopted them. ‘This will enable it promptly to 
give necessary information to those who select 
a committee to formulate a new standard or re- 
vise an old one. 

It will establish relations with similar bodies 
in other countries and can do much to promote 
the acceptance of international standards. It is 
believed to be possible to obtain international ac- 
ceptance of American standards more easily 
through such a body than in any other way. 

Those consulted believe such an organization 
is urgently needed. ‘The American Engineering 
Standards Association will furnish a means by 
which any organization intending to define a 
standard can readily ascertain what others are 
interested, and should be consulted in regard 
to it. Heretofore there has been no such means. 


SUMMER COURSE FOR FACTORY 
MEN 

The Pennsylvania State College of Centre 
County, Pa., announces that it will conduct 
this season its fourth summer session in fac- 
tory organization, cost accounting, employment 
and scientific management, from August 11 to 
August 23. Registration day for this course is to 
be August 9. No examinations are required for 
entering these courses, but practical indus- 
trial experience is desirable. Descriptive 
bulletin on the course and a registration blank 
may be obtained by writing to the Department of 
Industrial Engineering of the college. 

This course is offered particularly for men 
engaged in industrial activities, as foremen, time 
keepers, cost accountants, store clerks, members 
of production or planning departments, superin- 
tendents and employment managers. The sum- 
mer course has been arranged to cover a two 
weeks’ period in order to afford an opportunity to 
men whose vacation period is restricted to two 
weeks, to combine a summer outing and recrea- 
tion with acquisition of practical knowledge in 
their own field of employment. 

The lectures and discussions will be conducted 
by Major Hugo. Diemer, Professor of Industrial 
Engineering at the Pennsylvania State College, 
whose practical experience includes that of super- 
intendent of the National Motor Vehicle Co., 
Indianapolis, organization manager for the Good- 


man Manufacturing Company, Chicago, and con- 


sulting industrial engineer for the Cincinnati 
Milling Machine Company, Fairbanks-Morse 
Manufacturing Company, International Harvest- 
ing Machine Company, and as Major of Ord- 
nance in charge of important munitions work at 
the U. S. Cartridge Co., Lowell, Mass., and the 
Bethlehem Steel Co. 





At Portland, Oregon, a gas container .70 feet 
in diameter and 75 feet high, weighing 300 tons, 
was moved a distance of three miles. First, it 
was raised 15 feet and loaded on rollers. Then 
it was moved four blocks through the city streets 
and lowered 28 feet to a dock, whence it was 
moved upon a pair of barges. The barges were 
towed three miles to a shipbuilding plant, where 
the tank was unloaded and raised 26 feet, moved 
across newly-filled ground for a distance of 
2,000 feet, crossing a railroad track and placed on 
its new foundation. It took 71 days to complete 
the work. 





It is estimated that the production of nitrogen 
in Germany has been increased fivefold in connec- 
tion with the war and that it will shortly amount 
to 500,000 tons a year. 
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Severo Up—Make Repairs Now 


By MAJOR CHARLES F. LACOMBE 


T PRESENT, due to the process of read- 

justment from the condition of war there is 
a lull in the larger developments of construction 
work throughout the country. 

On account of the pressure of war needs we 
were compelled to neglect maintenance and re- 
pairs to our houses, shops and works. We spent 
billions of dollars for construction and operation 
but comparatively nothing for maintenance, al- 
though we were running our productive indus- 
tries above capacity. This we have done for two 
years; in consequence our property and appli- 
ances need repairs. 

We can, therefore, very profitably use the pres- 
ent period for making our repairs and “spruc- 
ing up” our property. ‘This appeals particularly 
now, for three good business reasons: 

First: It is in line with the savings idea in- 
culcated in the mind of the nation during the 
war. If we do not maintain, we must repair, if 
we do not repair, we must replace, if we do not 
replace, we reach a condition of wreck and ruin. 
A small amount expended now for repairs is 
real saving as it saves spending a larger amount 
for replacement later. 

Second: If all concerned begin repairing now, 


even if the amounts are comparatively small, the 
aggregate of all the work performed will amount 
to millions of dollars and materially aid in start- 
ing the bigger construction work now necessary. 


Third: A prevalent idea exists that prices 
will fall in the next few months and if we de- 
fer action money will be saved. The best in- 
formed opinion is that prices will remain sta- 
tionary except when purely artificial conditions 
exist and this applies to larger work as well as 
smaller. 

But let us assume that for the smaller work 
the prices of material will fall. It is not ex- 
pected that wages will be materially reduced on 
account of the known shortage of normal supply 
of labor during the four years of the war. Let 
us assume an exaggerated drop in material costs 
of fifty per cent. The ordinary repairs are 
about seventy per cent labor. If we assume a 
repair of $1000, $700 is labor, leaving $300 for 
materials; a fifty per cent. drop in prices means a 
saving of $150. 

If repairs are necessary at all it is safe to say 
that waiting six months will add additional re- 
pairs costing far more than fifteen per cent. of 
the original estimate so one actually saves by 
repairing now, besides having the satisfaction of 
a well maintained establishment, of having helped 
general business along and further aiding in 
making work that will employ the returning 
soldier. 

Let us change our mental attitude, instead of 
denying ourselves the real necessities of upkeep, 
let us now “spruce up,” doff our 1914 clothes,. 
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paint our houses, repair our tools, appliances, 
factories and shops and do it now. 

A policy of this kind if worked into the daily 
life of the many communities in the country will 
not only improve business, but will improve liv- 
ing conditions, brighten our mental attitude, and 
show the returning soldier that he was justly 
proud of his home and people and we are proud 
of him. 





NOTES OF INDUSTRY 
The U. S. bureau of mines experiment station 
at Bartlesville, Okla., has invented a testing ap- 
paratus for determining the gasoline content of 
natural gas. This apparatus has been found to 
give satisfactory results in cases containing as lit- 
tle as 10 gallons per million feet. * 





During the war the Henry Ford enterprises 
had an average of 34,000 men employed at the 
Ford Motor Co. plant in Detroit; 6800 at the 
shipyards in River Rouge; 4000 at the blast 
furnaces in course of construction in the River 
Rouge district, and 250 at the carburetor plant, 
making a total average of 45,000 men, practically 
all on 100 per cent. Government work. 





In codperation with the U. S. Bureau of Mines 
and the Idaho Bureau of Mines and Geology, the 
University of Idaho at Moscow offers in the 
School of Mines a number of fellowships. These 
fellowships are open to college graduates who 
have had good training in mining, metallurgy, or 
chemistry, and who are qualified to undertake 
research work. The income of each fellowship is 
$720 per year for the twelve months beginning 


July. 


The hardness of water is usually expressed in 
degrees, one degree being equivalent to a solu- 
tion of one part by weight by carbonate of lime 
or other hardening salts to one hundred thousand 
parts of water. Wells generally contain the 
hardest water, 35 degrees of hardness being com- 
mon. With water of one degree of hardness, 
the water contained in a single big tender would 
deposit 75 lbs. of mud or scale-making sedi- 
ment. 








The report of J. L. Ackerson, vice president of 
the United States Shipping Board Emergency 
Fleet Corporation, of deliveries, launchings and 
keel laying of all classes of ships for April and 
May, 1919, shows that the ship yards of the 
country are making giant strides in ship produc- 
tien. In April there was a total delivery of 111 
ships aggregating 368,476 gross tons, or 543,720 
deadweight tons. In April, 1918, the total de- 


livery was 31 ships aggregating 114,274 gross 
tons, or 171,413 deadweight tons. In May of - 
this year the total delivery jumped to 136 ships 
of 511,014 gross tons, or 768,025 deadweight 
tons, as against 43 ships of 169,608 gross tons, or 
254,413 deadweight tons, last May. 

Launchings also made a high mark of progress 
in the shipyards. In April, 1919, 118 ships of 
390,942 tons, or 586,266 deadweight tons, were 
sent down the ways. In April, 1918, 46 ships of 
150,152 gross tons, or 225,220 deadweight tons, 
were put overboard. In May of this year 137 
ships of 470,634 gross tons, or 705,958 dead- 
weight tons, took the water as against 74 ships 
of 243,502 gross tons, or 365,255 deadweight 
tons, in the same month last year. 





Investigations by the motor truck committee of 
the National Automobile Chamber of Commerce 
indicate that farmers throughout the country will 
have in use 300,000 motor trucks by the end of 
the year. According to further estimates this 
will have retired 1,200,000 horses. Every horse 
displaced means five more acres of land that can 
be devoted to raising food. 





After having devoted almost its entire energies 
toward helping to win the war by giving over to 
the common cause its experts, that they might 
through their peculiar knowledge develop new 
methods of destruction of the enemy, the Bureau 
of Mines, Department of the Interior, has now 
returned to its interrupted peace program, and 
during the week of Sept. 29 next will formally 
dedicate, to the best interests of humanity, its 
new million-dollar laboratories and workshops in 
Pittsburgh, Pa., with ceremonies which will be 
national in scope. 





The use of reinforced concrete for the repair 
of masonry bridges, which through age, excessive 
trafic or other causes have decayed or been 
damaged, is now recognized by engineers in Eng- 
land as a very effective method and one which 
dispenses with the necessity of rebuilding. A num- 
ber of England’s highway bridges that for vari- 
ous reasons would have needed reconstruction 
have been made good by the employment of rein- 
forced concrete. 





As part of a nation-wide campaign to secure 
the naturalization of foreign-born employees, the 
Department of Labor, Washington, has asked all 
industries to question their employees concerning 
their desire to become naturalized, or to complete 
their naturalization if they have taken out their 
first papers. 
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STOPPING WASTE AND LEAKAGE 
SAVES HALF OF THE AIR 


N INSTRUCTIVE lesson in compressed 

air economy may be learned from the ex- 
periences of the Bethlehem Shipbuilding Corpo- 
ration, Ltd., at the Fore River yard. Operations 
had begun there with 150 to 160 riveting gangs, 
and in a few months the force had increased to 
300 gangs, but even with the former number the 
air supply was often short, and the pressure 
would go down to 50 lbs., instead of the 80 or 90 
which should have been maintained. 


When the shortage had become critical, seri- 
ously delaying operations, a thorough and syste- 
matic investigation was started by direction of the 
general manager, Mr. S. W. WAKEMAN. A 
twelve-man patrol was sent out to find and stop 
leaks and the shops were policed. All leaky 
hose was doctored or discarded. Blowing snow 
off the work by compressed air was stopped. 
Posters in prominent places did effective educa- 
tional work. 


In a short time the air consumption, which 
had run up to 60 cu. ft. per min. per riveting 
gang, was brought down to nearly 30, and then 


to 25 or lower. On the biggest operating day, 
9284 


Aug. 1, 1918, there were 315 riveting gangs at 
work in the yard, yet the pressure held steadily 
up to 90 lbs. 

Addition of two 5000 cu. ft. electric driven 
compressors increased the previous capacity of 
12,600 cu. ft. per min. by piston displacement to 
a total of 33,600 cu. ft. 

Before these new machines were put in, a 
1000 cu. ft. compressor was hired, and later two 
1700 cu. ft. machines were borrowed from the 
equipment built for the new Squantum plant. 
Except for these two temporary additions, how- 
ever, the old installation had to carry the load. 
A year ago the air consumption ran up to I1I,- 
000,000 cu. ft. in 24 hours; the present consump- 
tion ranges from 8,000,000 to 9,000,000 cu. ft. 
in spite of a 50% increase in the number of gangs 
working. 





THE AGE OF AIR BEGUN IN BOTH 
EUROPE AND AMERICA 

A RRIVAL of the “Age of Air” was chronicled 

lately in the British press when the British 
Air Ministry announced that civilians might 
travel through England to Scotland, Ireland, and 
the Continent by seven great Air Ways. A dec- 
ade ago such an event would have appeared 
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impossible, we are reminded by The Literary 
Digest, but today Great Britain has the ma- 
chines, the pilots, and the airdromes, while air 
routes are precisely laid out from Edinburgh to 
London, to Plymouth, and over other aerial by- 
paths. 


We are truly living in a new era, one to cause 
wonder and to give pause to those occupied with 
the humdrum. The commercial, but domestic 
aerial era began earlier in the United States than 
in England and continental Europe, due of course 
to prohibitive wartime conditions abroad. We 
have had private passenger carrying for many 
months, and the aerial postal service, constantly 
being extended now, has become almost an old 
story to us. But the commercial dirigible air- 
ship has been neglected largely. World expan- 
sion of the fields of aerial travel, however, is 
coming on rapidly and customarily alert Amer- 
ica will do well to look to its laurels. Notes of 
warning are being ‘sounded: by the commercial 
captains of America. We must not forget, in 
our development of the great American mer- 
chant marine, our aerial argosies, else we shall be 
outstripped in the international trade race. Avi- 
ation is no longer a plaything or merely a mili- 
tary service arm. 

The Daily Mail, of London, foresees at no dis- 
tant date such a development of air travel that 
for business or pleasure people will buy tickets 
for the Continent and India by air as naturally 
and readily as they now take them by steamer and 
train. As to the safety of air-travel, we are ad- 
vised that the Air Ministry is responsible for the 
inspection of machines and the examination of 
pilots, and The Daily Mail avers that the public 
will look to it to see “that the new service is 
neither hampered by excessive regulation nor en- 
dangered by careless operation.” 

This new era in the history of the world, ac- 
cording to the Dublin Freeman’s Journal, is as 
fateful as that which opened out when Stephen- 
son completed his trial trip with the railway-en- 
gine ninety years ago, or when the good ship 
Sirius voyaged under steam from Cork to Amer- 
ica. To the war the world owes “the conquest 
of the air,” a phrase that was presumptuous a 


dozen years ago, but may now be used with pro- 
priety. 

This Dublin daily says that in these latter days 
we have read of all sorts of citizens making 
flights, “Cabinet Ministers speeding through the 
air from London to Paris and back on affairs 
of state; Easter holidaymakers, on pleasure bent, 
flying from town to town in England, or, as two 
groups did, making a circuit of the United 
Kingdom.” It is little wonder, consequently, 
that the announcement of the freeing of aviation 
for civilians has not caused any evident thrill, 
says The Freeman’s Journal, which proceeds: 


In the rules under which flying must be conducted 
there must be wide-spread interest. They have been 
outlined by General Sykes, Controller-General of 
Civil Aviation. So far as the safety of the public 
and of the persons engaged in the management and 
control of machines is concerned they differ only 
from the regulations governing railways and sea- 
craft in having a greater degree of stringency. Pilots, 
navigators, and engineers must pass a medical test; 
every machine must be registered, and, before being 
registered, it must be thoroughly tested. The rules 
affecting passenger-cars provide for a definite load 
—there can be no ‘strap-hanging’ in the air; every 
car will be inspected before it sets out on its trip by 
a competent person other than the pilot; and woe be- 
tide the passenger who throws anything overboard, 
ballast—that is to say, fine sand—or water being the 
only matter that can be flung out during the trip. 


In an announcement of the British Air Minis- 
try we read that hitherto much of the progress 
in aviation has been due to war and war-condi- 
tions, with the result that at first the majority 
of machines used in civil aviation will be either 
actual war-models or war-models adapted, but— 


Types more suitable for pleasure and commercial 
work are already beginning to make their appearance, 
and for them, as has been the case with the earlier 
war-models, rigid care and supervision in regard to 
construction and air-worthiness will have to be in- 
sisted upon for the safety of the traveling public, 
and also the public which does not travel. 

For this duty the Air Ministry will continue to be 
responsible. It will not in any way hinder develop- 
ment by imposing inspection on inventions or purely 
experimental machines, but it will insist on the in- 
spection and certification for general air-worthiness 
of any passenger-machine plying for hire. Not only 
the machine, but also the pilot who carries passen- 
gers and the airdrome where he lands will be liable. to 
periodical inspection, and if they are not passed as 
fit the license is liable to be withdrawn. 


This all sounds very business-like; it is almost 
prosy. On reading it, we may very well stop 
and consider our own case in America. It is 
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not the province of our Army nor of our Navy 
air services to supervise commercial aviation, and 
accordingly we are glad to note that the National 
Foreign Trade Council and the recently held 
Sixth National Foreign Trade Convention have 
gone squarely on record favoring the establish- 
ment of a Department of Aeronautics by the 
United States Government, and the fullest and 
speediest possible commercial use of airship 
service. These declarations of sentiment were 
among the most significant and important results 
of the foreign trade convention held at Chicago. 
Nearly four-score leaders of American foreign 
trade enterprise presented a report containing this 
striking declaration: 


Realizing the unquestioned advantage of having 
the speediest possible mail and express service in en- 
abling American enterprise to compete successfully 
in securing the specifications and requirements of 
our foreign contracts, this Convention urges Con- 
gressional consideration of suitable plans for devel- 
oping aerial navigation. The establishment of the 
necessary aids to such navigation, the investigation 
and development of the fundamental principles of 
commercial aeronautics, the promotion of airship ser- 
vice to overseas countries are matters which demand 
the present establishment of a separate department 
of the Government. 

This report was presented to the Convention 
by Mr. James A. FARRELL, president of the 
United States Steel Corpoartion, who was chair- 
man of the Convention Committee. Mr. At- 
BA B. JoHNSON of Philadelphia, president of the 
Baldwin Locomotive Works, presided over the 
Convention which unanimously ratified this com- 
mittee report. 

It had come to the attention of the Council 
that foreign nations, particularly Great Britain, 
were making painstaking and vigorous prepara- 
tions for the most effective use of airship ser- 
vice in commercial enterprise. The Council had 
been made aware that our enterprising English 
friends were already procuring airship stations 
in other countries and were developing carefully 
considered plans to insure effective results by this 
means of communication in the immediate fu- 
ture. 

The sequence to obtaining knowledge of what 
Great Britain was doing was the call upon our 
Government and upon American commercial 


enterprise to begin similar preparations on this 


side of the water, lest we find ourselves again 
outstripped by England as was the case in the 
development of her merchant marine, and in es- 
tablishing coaling stations around the world. 

The possibilities of the commercial use of air- 
ships were presented to the National Foreign 
Trade Convention by Lieutenant-Colonel H1- 
RAM BINGHAM of the United States Aviation 
Service, who was in command for several months 
of the largest flying field of the world in France. 
The great audience in the Convention Hall, Chi- 
cago, was reported to have laughed at the an- 
nouncement that Colonel BINGHAM would speak 
on “Aviation in Its Relation to Foreign Trade,” 
but the speaker very quickly and completely con- 
vinced the audience, as was demonstrated by the 
prolonged and enthusiastic applause when he had 
finished his address. 

“When you laughed about aviation in foreign 
trade,” he said, “it reminded me of the laugh the 
captains of the clipper ships put up a hundred 
years ago when it was suggested that one could 
sail in an iron steamer.” 


Most of you think of aviation as being something 
very interesting to college boys and people who do 
not care whether they break their necks breaking the 
world’s record in automobiles, but of very little use 
to the export trade. As a flyer, I do not regard ordi- 
nary flying as any more dangerous than crossing 
New York in a taxicab. Of course when you get 
into stunt flying or military flying against an enemy, 
that is a very different matter. 

The proper use of aircraft to bring the manufac- 
turers of the interior of the United States quickly in 
touch with the great shippers, thereby saving from 
one-third to one-half the usual time in receiving mail, 
specifications, blueprints, etc., can be easily under- 
stood by any of you. But the business of connecting 
ourselves with foreign countries by means of air- 
ships, in order to get quickly the specifications or 
blueprints that we need, in order to know what big 
business has got to deal with, what big contracts are 
going to depend on, is something that we shake our 
heads over when we consider it. 


Colonel BINGHAM took up the subject of dirig- 
ibles and of helium gas, which is destined to al- 
ter the entire science and business of dirigible air- 
ships. Before the war helium gas cost $1,600 per 
cubic foot. In the course of the war it was dis- 


covered that helium could be extracted in a com- 
mercially feasible manner from the natural gases 
of Texas, Oklahoma and other states at a cost 
of ten cents a cubic foot. Helium, if used in our 
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balloons on the western front, prior to the dis- 
covery of cheap production would have cost the 
Government thirty-six billion dollars; after the 
discovery, the cost of the gas for our European 
military needs would have been $200,000. 

Helium is the lightest gas next to hydrogen, 
and has ninety-five per cent. of the lifting power 
of the latter. It is non-explosive and non-in- 
flammable. When helium gas is utilized, the en- 
gine of an airship may be placed inside the bal- 
loon envelope. But when an explosive gas is 
used in the balloon, the high-power engine must 
be placed outside where it resists and makes all 
sorts of trouble, and where the engineer cannot 
get at it readily. But with a non-explosive gas 
the engine may be installed inside, and the engi- 
neer may be very comfortably located. The pas- 
sengers can be inside without any danger that 
they will be brought down by some spark setting 
fire to the balloon envelope, causing the bal- 
loon to explode. 


The army aviation expert stressed the fact that 
sometimes we Americans are not very far-sighted. 
After the great European war of 100 years ago, 
as he mentioned, we found that our clipper ships 
could sail faster than any other nation’s ships, and 
so we pinned our faith to the clipper ship, and we 
laughed at England when she placed her faith in 
iron ships. ‘Today we smile when we hear that 
Vickers Limited is building airships to connect 
up the distant capitals of the world with Lon- 
don, but it is true. 


In a very few months, very quietly, they will 
have got to the strategic points along the east 
coast of South America, India, Africa and Aus- 
tralia, just as they got the strategic points for 
their coaling stations. A couple of generations 
ago they went out and got the best coaling sta- 
tions, so that we, who followed later, found it 
difficult to operate our merchant marine, because 
naturally, the country that established the coal- 
ing stations had the preference. 


Col. BrincHamM shot these words at the leaders 
of American foreign trade: 


Now, what I want to say is that you business men 
should get busy and realize what it means to have 
the big contracts that are going to come from Pek- 
ing, Buenos Aires and the other distant capitals, with 


their specifications, blueprints, and all paraphernalia 
connected with them, and the men who know the 
game, brought im three or four days to London in 
Vickers air ships—dirigible balloons, when it will 
take you three or four weeks to get them to New 
York in your American steamships. 

How are you going to compete if you don’t wake 
up to the necessity that the world of the future is 
going to depend on getting its mail and express rap- 
idly by means of dirigible balloons, which are per- 
fectly practicable, with helium—and we are the only 
country that has got cheap helium—making it a per- 
fectly feasible proposition? But it depends upon hav- 
ing lighthouses for the balloons, ports, organizations, 
strategic points, so that the captains of these dirigi- 
bles won’t have to go wandering around the world 
wondering where they are going to land, and who is 
going to take care of them, who is going to repair 
them, and who is going to give them the necessary 
gas, oil, helium, etc. ? 


We should let pass no opportunity to im- 
press upon the Congress, now concerned so great- 
ly with politics national and international, that 
there must be a quick awakening and the appoint- 
ment of an Air Secretary at the head of a thor- 
ough-going commercial air department, or we 
shall be left far behind in the race and forced to 
copy our neighbors of greater foresight and en- 
terprise. It is a case of coping with a situation 
of grave business moment, not one of playing 
with toys. 





AVOCATIONAL WRITING FOR THE 
TECHNICAL PRESS 
‘THE WORKMAN is worthy of his hire, but 
the man who does not derive joy from his 
work, who fails of a warming satisfaction in his 
service for others, is either misplaced in his voca- 
tion or has failed to grasp the American idea. 
The writer, whether for the popular or the tech- 
nical press, has missed a proper conception of his 
duty and his privilege, it seems to us, unless he 
finds his reward beyond that of emolument, in the 
sense of having performed a service for the benefit 
of mankind. 

This idea was discussed, insofar as technical 
writing was concerned, in the columns of our 
neighbor, The American Machinist, not long ago, 
and subsequently, Mr. G. R. Smiru of Pittsfield, 
Mass., a regular contributor to the publication, 
commented interestingly on his own experiences. 
He took the view that there was not only an 
adequate financial return for the small allotment 
of time devoted to technical writing as an avoca- 
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tion, but that there was the infinitely greater 
compensation in the feeling that one had served 
his fellow men. 

“If by writing your experiences to your fa- 
vorite technical journal,” he says, “you can con- 
tribute a trifle to the sum total of mechanical 
knowledge in the world; if you can do something 
that is going to help your brother on the next 
bench, in the shop on the next street or on the 
other side of the world, your work is justified.” 

Allowing a modest average of three readers to 
each copy of CompresseD AIR MaGazInge, there 
are a total of nearly fifty thousand pairs of eyes 
that scan its columns each month. We like to 
think that the carefully selected material they 
find contained in the publication is an aid and 
an inspiration to achievement, and also, that the 
work of our staff of contributors is appreciated. 
On the side of the contributor, as Mr. SMITH 
notes, his work is read by thousands of his fel- 
low countrymen in the United States, and also 
by engineers and mechanics in all parts of Eu- 
rope, Africa and Asia. “It is possible that while 
your words are holding the interest of the Eng- 
lish factory-manager in his London club, the na- 
tive mechanic in India, and the mining engineer 
in the Transvaal (this depends somewhat on how 
interestingly you write, you know), the same 


words are perhaps being puzzled out by a machine 
shop foreman in Greenland, or by a husky, dusky 


apprentice in the Solomon Islands.” 

Great credit is due most writers on technical 
subjects because of the fact that they work at 
their general source of income in the daylight 
hours of business and are obliged to dedicate their 
evenings and other leisure time to their avoca- 
tional preparation of articles and books. ‘They 
are entitled, one is obliged to conclude, to all they 
obtain in payment of their work, whether in 
shekals or in satisfaction. 





We are threatened with considerable unrest 
industrially from the labor standpoint in the re- 
maining half year of 1919, according to the pres- 
ent outlook. Large employers of labor in many 
lines may have to face difficulties. The “social 
injustice’ of which the Bolshevist, the member 
of the I. W. W., and the anarchist bomb-throw- 


er, complains, is of course an imaginary thing, 
born of ignorance and perversity due to false 
teachings to which such people for a long period 
have been giving their ears and eyes. 

In the minds of the disaffected there has been 
effaced, if it ever existed, any understanding of 
American institutions, or a comprehension of 
the fact that this is a land of liberty protected by 
law. Minds have been filled full of the hate 
doctrines emanating from Marx and his disci- 
ples. Many have resented and fought against a 
real understanding, because born enemies of so- 
ciety. 

Too many people in this country have been seg- 
regated and shut off from Americanism; multi- 
tudes of persons in this land of the free do not 
know what is going on about them. They get 
their notions only from those who teach false 
doctrines, from foreign language newspapers that 
are still permitted to flourish while telling their 
readers that they are the victims of oppression, 
that capital is their enemy, that our Government 
is a tyrant. 

Are we not, as a nation, derelict in our duty 
in that we have not substituted the light of truth 
and reason for the incitements to discontent and 
violence that have been absorbed by our guests of 
alien origin? . 

The best minds in government and business 
are now engaged upon the problem of grappling 
with the enemies of organized society and pre- 
venting the spread of their pernicious and false 
beliefs. It is to be hoped in the years of recon- 
struction that we shall approach a solution of 
these problems. 





Editors, CompresseD AiR MAGAZINE, 

Bowling Green Building, 

New York City. 

Dear Sirs: We wish to congratulate you 
upon the June issue of the CompRESSED AIR 
MacazZINeE. It is quite a work of art. We should 
like to obtain several extra copies of this issue. 

Yours very truly, 
U. S. & Cusan ALLIED Wks. Enc. Corp., 
50 Broad St., New York. 
By P. B. Streander, Compressor Dept., 
(Blaisdell Machinery Co.). 
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Our very own Scherazade tells us of an inci- 
dent attending the testing of a very high pressure 
air compressor for the navy at the Painted Post 
works of the Ingersoll-Rand Company, in course 
of which process air was forced into wrought 
steel bottles at 3,000 pounds to the square inch. 
A young engineer, a Cornell man, just back from 
overseas service with the A. E. F., was explain- 
ing the apparatus to a visitor, who inquired art- 
lessly : 

“Say, what would happen if the pressure on 
these bottles became too great? Supposing, just 
supposing, the safety devices should fail to 
work?” 

The ex-soldier grinned. “That reminds me 
of a question a doughboy asked of his top ser- 
geant in the Argonne Forest battle. There had 
been severe fighting and the Yanks, after win- 
ning their objective, were resting for an hour. 

“‘Well, sergeant,’ queried the doughboy, 
‘where do we go from here?’ 

“ ‘Huh,’ replied the sergeant, ‘that all depends 
on your religious convictions!’ ” 


W. H. (Wilhelm Hohenzollern?) Kaiser, ac- 
cording to our friend D. C. G., is located in the 
Guardian building in Cleveland, Ohio, which 
fact will probably fascinate Don Marquis and 
F. P. A., and stir the State Department. 


YOUR NOSE KNOWS!* 


Knows he, who never took a whiff, 
Nosey! the pleasure hence which flows? 
Knows he the titillating joys © 
Which my nose knows 
Oh, nose! I am as proud of thee, 
As any mountain of its snows; 
I gaze on thee, and feel that joy— 
A Roman knows! 


*Dedicated to the tobacco ad writer with the usual 
to Alfred Crowquill. 


HusBanp (reading of the exploits of the 
NC-4)—They couldn’t induce me to go up in 
one of those airplanes. 

His. BetreR 34—Maybe not, my love, but 
you will go up in the air all right when you get 
the bills for my new summer dresses! 


‘ Short was the passage through this vale of care,, 
By concrete roads that autos used to wend; 
Rut now we travel by the route of air— 
A dead engine! we reach the journey’s end! 


Paying for Free Ads 
Dear Batmy:—I am apprehensive that the 
printers have mis-spelled your first name, as ap- 
pended to the “Buenos Aires” column, hence my 
spelling. I am sending you herewith a sketchy 





t 


little thing showing the applause of Little Da- 
vid for Compressed Air “Mag,” which is sent 
in appreciation of the mention of Little David 
air hammers in your columns in two late issues. 
Yours in the faith. 


Bunny, 
Ingersoll-Rand Co., New York. 


Rockabye baby on the tree top, 

When the wind blows the airplane will rock. 
Daddy has climbed to the dark earth below 
To get some more gas so the motor will go. 


Rockabye, rockabye, mother is here, 

The clouds are thy blankets, the moon hovers near, 

The watch stars are guarding to save thee from harm, 

And the vacuum bottle will keep thy milk warm. 
—JOSEPHINE HEMSLEY in N. Y. Evening Sun Dial. 


Making, Not Filling, Vacuums 

When Mr. Herbert Hoover was paged on 
board the Aquitania on the occasion of a recent 
arrival of the steamship at New York, the re- 
porters and moving picture photographers ob- 
tained a response from a gentleman who ex- 
plained: 

“I’m Herbert Hoover all right, but I create 
vacuums, while the man you are looking for fills 
them.” 

This Mr. Hoover happened to be a manufac- 
turer of vacuum cleaners. 


For every evil under the sun 
There is a remedy, or there’s none; 
If there is one, try and find it, 
If there’s not, then never mind it! 


Airy fancies and rarified and lighter than gos- 
samer. wheezes, even if less than one atmosphere, 
although we draw the line at a vacuum, will be 
welcomed from readers for publication in this 
plinth of persiflage. Even technical folks, in- 
cluding solemn engineers, have their reactions. 
They are entitled to an occasional change of diet 
so all hands must help feed the animals. 

BawMIieE INTHEBEAN. 





ed BAS Sonoda 
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Books and Writers 


HAND BOOK OF FIRE PROTECTION, by 
Everett U. Crosby, Henry A. Fiske and H. Walter 
Forster. Sixth edition, 1919. Indexed and con- 
taining miscellaneous tables and charts. Illustrated 
with photographs and drawings. Price, $4 net. 
New York: D. Van Nostrand Company. 


“THE FIRST fire protection handbook in the 

English language was issued twenty-two 
years ago by Mr. Crosby and it has stood 
through subsequent editions down to the new 
one lately issued as one of the most authorita- 
tive treatises on the subject. This sixth edition 
has been spruced up materially with the addi- 
tion of chapters that bring various timely sub- 
jects down to date, together with additions to 
and revisions of former chapters. 

In their prefatory remarks the authors call at- 
tention to the “national disgrace” of fires caus- 
ing an annual direct loss to the country of a 
quarter of a billion of dollars. Disgrace at- 
taches to the statistical fact in that very large 
measure fires are preventable by relatively sim- 
ple methods and at a cost in proportion to the 
benefits to be gained. With too many folk fire 
prevention is a case of locking the stable door 
after old Dobbin is stolen. It is as difficult, 
even today, to get certain factory owners to 
provide against loss of life and property by fire 
as it was to get steamship owners to install wire- 
less telegraph ten years ago. 

With some property owners, who keep just 
inside the law and sometimes manage to shade 
that considerably, their attitude toward fire is 
their attitude toward lightning; it can never hit 
them! Indifference, ignorance and carelessness 
go hand in hand with heavy fire losses. It is not 
necessary to consider the criminal phases. 

The C-F-F Hand Book is a liberal educa- 
tion in the entire subject of prevention for any 
business man or for any property owner, who 
may have the slightest interest in safeguarding 
life, his finances, and his reputation for intelli- 
gence. By the expenditure of a few dollars and 
a few hours of time he can absorb all of the in- 
formation he needs to enable him to act in the 
premises for his material and moral benefit. In 
front of him will be spread the results of life- 
times of experiment and practice by experts. 

There. is encouragement in the increasing sys- 
tematic attention being given to fire protection 
by individual plants and by public fire depart- 
ments in most of our towns and cities. In the 
preparation of the sixth edition of the book un- 
der discussion the needs of such organizations 
have been carefully considered by the authors, 


as well as have the requirements of insurance 
engineers and inspectors, for whom the work 
has long served as a standard reference au- 
thority. ‘ 

Chapters are devoted to the fundamental prin- 
ciples of fire protection and to considering it as 
an engineering science. ‘The relation of acci- 
dent prevention to fire prevention is clearly 
shown and the causes of fires in all the indus- 
tries and walks of life are explained in great 
detail. The many dangerous substances found 
in manufacturing plants are noted with appro- 
priate comment and warnings. 

The subject is so minutely handled and the 
work is so complete in every direction that even to 
mention the subjects covered would require 
greater space than can be afforded it here. 
Printed on very thin and high quality “bible” 
paper, its 800 pages comprise an encyclopaedia 
in handbook size. 

We are glad to congratulate the authors and 
publishers on so excellent a bit of technical book- 
making, and we predict for the sixth edition the 
greatest sale it has ever enjoyed. 





SOLVING ADVERTISING PROBLEMS, by 
Advertising Artists, Inc. New York. Illustrated. 
Distributed by Brentano’s. Price, $1.50 net. 


A PYERTISIN Gin any of its forms is a much- 

discussed subject these days the while the ex- 
perts praise this and damn that. All summed 
up, the popular estimate of advertising has be- 
come a good deal like the old Kentucky descrip- 
tion of whiskey: all of it is good, but some of it 
is better. Our own private opinion of advertis- 
ing is, that to produce the desired results the ad- 
vertiser need only employ common sense and 
good taste, and that the finer shades of technic 
in the preparation of copy are often love’s labor 
lost. Not that we would discourage finesse, 
“art” or the employment of skilled brains in the 
preparation of ad copy; far from it. An edi- 
torial in the July issue of Compressep Air Mac- 
AZINE contained some of the delectable views of 
Professor Parsons on technical publicity, and art 
in connection therewith, that greatly diverted our 
manufacturer readers. 

“Solving Advertising Problems” is a little 
book, which must have cost several thousand dol- 
lars to produce, that has just been issued by a 
popular firm of advertising artists in New York. 
It contains some 250 reproductions of sample ad- 
vertising posters and designs with running com- 
ment in type. These designs are said to have 
been unusually successful in helping the sales 
of a wide variety of merchandise for general con- 
sumption. 
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Mr. Harry A. Weissberger, who has achieved 
quite a reputation as a lecturer on advertising, 
Mr. William G. Sesser and Mr. Alfred J. Sil- 
berstein, have collaborated in turning out the 
book, which should prove of considerable inter- 
est and value to advertising managers in many 
fields. ‘They declare, with truth, that the value 
of an advertising design lies in its worth as a 
selling idea, which, if properly executed, is 
worthy of the valuable space it occupies on the 
advertising page. Advertising space, incident- 
ally, is frequently more costly on a square foot 
basis than New York City real estate, and is sold 
over and over again, whereas real estate usually 
stays sold, for a few years at least. 

Artwork in advertising, whether it be in con- 
nection with an air compressor or a baby car- 
riage, has just one duty: to sell something. It 
may be employed for immediate sales, or, its ob- 
ject may be to create prestige for the advertiser so 
that he will be assured of sales over a long period 
of times—the Ivory soap kind of advertising. Art- 
work must sell to the public, not of necessity 
please the advertiser. 

There is fact in the commentary that many a 
brilliant selling idea, or at least considered such 
by recognized experts, has been shelved just be- 
cause it did not hit the fancy of the advertiser. 
On the other hand who has not seen big successes 
achieved by the advertiser who was wise enough 
to disregard his personal taste and let cold busi- 
ness judgment in advertising dictate the selection 
of ideas? 


American ad copy, including art designs to il- 
lustrate it, is conceded to be the most effective 
used anywhere in the world. ‘The specimens of 
advertising illustration work afforded in “Solv- 
ing Advertising Art Problems” may contribute 
somewhat to the general development and im- 
provement of art work in advertising, and this is 
the hope of the publishers of the book. 





TRAINING FOR THE ELECTRIC RAILWAY 
BUSINESS, by C. B. Fairchild, Jr. Nine illustra- 
tions and three charts. Price, cloth $1.50 net. Phil- 
adelphia and London: J. B. Lippincott Company. 


HERE ARE in the United States about two 

thousand electric railway companies, with a 
capitalization of something over five billion dol- 
lars and paying annual salaries and wages of 
more than three hundred million dollars. To the 
young man at the threshold of his life work the 
electric railway industry therefore presents a ca- 
reer of almost unlimited opportunities, depending 
upon his own ability, and his understanding of 
the problems involved in this vast and growing 
business. 


In “Training for the Electric Railway Busi- 
ness,” (just added to the Lippincott Training 
Series), these problems have been simplified and 
described by a practical railroad man, C. B. 
Fairchild, Jr., Executive Assistant to the Phila- 
delphia Rapid Transit Company, with the co- 
operation and oversight of T. E. Mitten, Chair- 
man of the Executive Committee of the same 
great organization. 

How is this great business organized? Mr. 
Fairchild has charted it so that the relations of: 
each part to the whole are readily understood. 
What are the officers of the company, and the 
duties of each? What must a man know to hold 
such positions successfully? And how is he to 
gain this knowledge? 

The answers to these questions are definite and 
clear. The executive and transportation, en- 
gineering, administrative and miscellaneous 
functions performed by the army of employes, 
are each presented and discussed. The general 
and specific qualifications for the business, and 
how best to acquire them, are given in detail. 

While there is no doubt that a thorough tech- 
nical education is an advantage to the young man 
just beginning his career in this business, “the 
fact can not be denied,” says the author, “that 
there are today many successful men occupying 
executive positions with electric railway compan- 
ies, including the heads of engineering depart- 
ments, who have not had technical educations.” 
And he indicates some of the methods by which 
the ambitious man who cannot obtain a regular 
education, may overcome this handicap while oc- 
cupied with. the duties of whatever position he 
may have obtained on the road. His daily labors 
give him a practical advantage in familiarizing 
him with concrete knowledge, if he will supple- 
ment this with outside reading and study. 


Primarily intended for the young man seek- 
ing a vocation, the book will not only meet his 
needs admirably, but will prove of interest to 
the older student of affairs who likes to delve 
into the business problems of “the other fellow,” 
(perhaps gaining some enlightenment for his 
own), and to the investor and the general pub- 
lic, who want to know how this business which 
so nearly concerns their comfort and welfare is 
managed. This is an authoritative presentation of 
the subject, from men who are counted among 
the best known electric railway men in the coun- 
try. 





American Spiral Pipe Works, Chicago, has re- 
cently issued a “Production Book” containing 
many photographic reproductions of various lines 
of manufacture. The announcement states that 
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this book is particularly interesting from an en- 
gineering and industrial standpoint and clearly 
illustrates the advancement in the manufacture of 
corrugated steel furnaces, large-diameter lap- 
welded steel pipe, spiral riveted pipe, forged- 
steel flanges and forged-steel boiler nozzles. Copy 
of this book will be mailed by the Pipe Works’ 
publicity department upon request. 


SEVEN MILLION WORKERS NEED TRAIN- 
ING. Bulletin No. 9, U. S. Training Service De- 
partment of Labor. Washington: Government 
Printing Office. 


PWARDS of 7,000,000 workers in this 

country have not had opportunity to become 
properly trained in their tasks, according to the 
U. S. Training Service, of the Department of 
Labor, the function of which is to promote in- 
dustrial training in manufacturing plants in this 
country. The system of training which the 
Training Service advocates is one of upgrading 
workers by extending their knowledge of process- 
es and increasing their skill. It devotes itself 
to raising the average output of poor and medi- 
ocre and fitting promising individuals for pro- 
motion. 

These and many other facts equally pertinent 
to reconstruction problems, are set forth in a 
vest pocket bulletin entitled “Seven Million Can- 
didates for Training” issued by the Training 
Service. This pamphlet shows that part-time and 
continuation training, splendid as it is, does not 
reach the great majority of the 7,000,000 work- 
ers referred to. 


They are already at their jobs and because of 
economic necessity cannot sacrifice time or wages 
to attend continuation classes. To meet this 
situation training departments in the shops and 
factories, maintained at the employers’ expense, 
are urged as the most practical remedy. The 
publication referred to maintains that the train- 
ing department idea has already demonstrated its 
great value for peace-time industry, and that the 
number of firms introducing “training in their 
plants is growing week by week. 


The task of the government’s Training Ser- 
vice is to provide interested manufacturers with 
expert advice in planning their training depart- 
ments and to supply them with carefully prepared 
training courses. The bulletin referred to above 
and others on this subject can be had free of 
charge by addressing the U. S. Training Ser- 
vice, care of the Department of Labor at Wash- 
ington. 


The Metal & Thermit Corporation, New 
York, has issued a folder entitled “How Ther- 


mit Healed My Broken Jaw,” which illustrates 
the operations involved in making a thermit weld 
on the 13!4-ton broken upper jaw of an alligator 
shear used by Joseph Joseph & Bros. Co., Mo- 
dens, Penn. The break. welded was 80 in. in 


length and varied from 4% to 23 in. in thick- 
ness. 


ANALYSIS OF STATICALLY INDETERMI- 
NATE STRUCTURES BY THE SLOPE DE- 
FLECTION METHOD, by W. M. Wilson, F. E. 
Richart and Camillo Weiss. Bulletin No. 108. 
Champaign, Ills.: University of Illinois, Engineer- 
ing Experiment Station, C. R. Richards, Director. 


1. RECENT years rectangular steel frames 

with riveted joints have been used, and many 
types of monolithic reinforced concrete frames 
have been developed. The use of statically inde- 
terminate stresses cannot, accordingly, always be 
avoided. Structures are frequently made of an 
indeterminate type to secure economy of mate- 
rial. It is felt that analyses of statically inde- 
terminate structures are desirable since such in- 
formation will do much to inspire confidence in 
the reliability and in the economy of such struc- 
tures. 

An investigation of statically indeterminate 
structures has been conducted by the Engineering 
Experiment Station of the University of IIli- 
nois to obtain a convenient method of analyzing 
the moments, stresses and deflections for a num- 
ber of typical structures. The analyses were based 
upon the assumptions that the connections are 
perfectly rigid, that the length of a member of 
a rectangular frame is not changed by axial stress 
and that the shearing deformation is zero. 

The method used in the analyses and the equa- 
tions derived are published in Bulletin 108 en- 
titled, “Analysis of Statically Indeterminate 
Structures by the Slope Deflection Method, by 
W. M. Wilson, F. E. Richart and Camillo 
Weiss. The method has been explained in suf- 
ficient detail to enable the designing engineer to 
use it in the solution of his problems. 

It is believed that the fundamental principles 
presented may be readily codrdinated with the 
ordinary principles of mechanics so that the more 
complex and even the simpler problems may be 
studied from a new viewpoint. 

We are requested to announce that copies of 
Bulletin 108 may be had without charge by ad- 


dressing the Engineering Experiment Station, 
Urbana, Illinois. 


PUBLICATIONS RECEIVED 


RAW MATERIAL, first two issues of a new 
monthly magazine devoted to metals. R. L. Herrick, 
editor. Published by the Gage Publishing Co., Inc. 
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114 Liberty St., New York. An attractive and use- 


ful magazine of its class, letterpress good; technical 
articles of value. 


SPRAGUE ADJUSTABLE LOOP SYSTEM, 
being Bulletin No. 48,713, describing Overhead Ma- 
terial Handling Machinery for Terminal Sheds. Is- 
sued by the Sprague Electric Works of the General 


Electric Company. Illustrated with half-tones and 
drawings. 


SPRAGUE ELECTRIC DYNAMOMETERS, 
being Bulletin No. 48,701-A, superseding Bulletin No. 
48,701. A comprehensive and authoritative descrip- 
tion of standard laboratory equipment for the test- 
ing of internal combustion engines by manufacturers, 
technical schools and U. S. Government experiment 
stations. Illustrated with excellent half-tone illus- 


trations. Issued by the Sprague Electric Works of 
the General Electric Company. 





AMERICAN EXPORTS OF AIR 
COMPRESSING MACHINERY 


The Division of Statistics of the Bureau of 
Foreign and Domestic Commerce, Department 
of Commerce, has provided the following figures 
on United States exports of air compressing ma- 
chinery for the months of March and April, 
1919. These statistics will be published regu- 
larly hereafter in these columns through the 
courtesy of the Division of Statistics: 


i MARCH 
Countries 


Denmark 
France 


Dollars 
$345 
2,125 
4,898 
66,667 
19,679 
2,495 
9,449 
17 
2,205 
9,504 
2,437 
12,327 
7:045 
1,344 
491 
12,693 
35,360 
57,886 


Scotland 
Canada 
Nicaragua 


Japan 

Australia 

Philippine Islands 
British South Africa 


Scotland 

Ireland 

Canada 

Panama 

Salvador 

Mexico 

Newfoundland and Labrador 
Cuba 


Bolivia 


Colombia 
Ecuador 

British Guiana 
Peru 

Venezuela 

British India 
Dutch East Indies 
Japan 

Russia in Asia 
Australia 

New Zealand 
Philippine Islands 


$294,877 





At a meeting of the board of directors of the 
National Association of Manufacturers, held in 
the Waldorf-Astoria Hotel, New York City, 
following the 24th annual convention of the as- 
sociation, the following officers were elected: 
President, Stephen C. Mason; treasurer, Henry 
Abbott; general manager. and assistant treas- 
urer, J. Philip Bird; secretary, George S. Bou- 
dinot. 

* * * * 

The American Graphite Co., Ticonderoga, N. 
Y., a subsidiary of the Joseph Dixon Crucible 
Co., Jersey City, has the new office of assistant 
secretary and assistant treasurer, and has elected 
William Koester to fill it. At the recent annual 
meeting all directors and officers of both com- 
panies were re-elected. 

**#e * 


William S. Murray, for many years chief elec- 
trical engineer of the New York, New Haven & 
Hartford Railroad and recently president of the 
Hoosatofic Power Company, which supplies 
power to part of the lines of the Connecticut 
Company, has opened an office as consulting en- 
gineer in New York. 
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Survey of the Technical Field 


Edited by FRANK RICHARDS 





RAY OIL BURNER 


For the satisfactory burning of fuel oil it is 
imperative that the oil be perfectly atomized and 
that it be mixed with the right quantity of air 
to produce complete combustion. In the burner 
here illustrated, devised by W. S. Ray, of San 
Francisco, the air is atomized in an open cup, 
lying horizontally, and then air is forced at 
high velocity around the cup and in a direction 
away from the cup. 

In this way sufficient air is introduced for 
proper combustion and also enough to direct the 
fire into the fire-box. The air leaving the blow- 
er would naturally be turning in the same direc- 
tion as the atomizer, thereby causing the fire to 
be unsteady and with a tendency to throw the 
oil on all sides of the fire-box, but this is over- 
come by the insertion of guide rooms in a 
nozzle surrounding the atomizer, and _ they 
divert the air from a revolving motion to a 
straight path. 

The Ray oil burner employs a Westinghouse 
totally enclosed motor. The hollow shaft of this 
motor has been extended to permit the worm 
gear to be fastened to the center of the shaft, 
and the blower and atomizer are attached to the 
end opposite the motor. This permits the cen- 
tering of the bearing on the shafts. A ball bear- 
ing is used at each side of the worm gear. This 
gear is encased in a bearing with an oil well at 
the base, giving the two bearings a splash feed 




















FIG. 1—SECTIONAL VIRW OF BURNER. 





FIG. 2—BURNER APPLIED TO 150 H.P. BOILER. 


which is positive and precludes the danger of 
either under-oiling or over-oiling. 

Fuel oil as low as 14 gravity can be burned 
successfully, without smoke, soot or dirt, in fire- 
boxes of all types where high heat is required. 

It needs not be said in connection with this 
burner that, in addition to the saving of fuel cost, 
there is an additional saving in the cost of attend- 
ants. To burn coal requires attendants 
constantly on the job 24°hours a day, where- 
as one man can supervise a large number of oil 
burners. 





TURBO-COMPRESSOR FOR CUPOLA 
SERVICE 


The half-tone shows a new turbo-compressor 
or blower built by the Spencer Turbine Cleaner 
Company, Hartford, Ct., principally for cupola 
blowing. It is a direct connected, self-contained 
unit, running at the unusually low speed of 1750 
revolutions per minute, making very little noise 
and delivering 1800 cu. ft. of free air per minute 
at pressures up to 114 pounds. 

The illustration shows the motor, as connected. 
The power consumption is low at all loads, but is 
always directly proportioned to the volume of air 
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delivered, so that it is practically as efficient under 
light volume as when at full capacity. It is pro- 
vided with a Spencer adjustable blast gate by 
means of which the volume delivered may be 
easily adjusted and regulated. ~ 





UTILITY PRESSURE AND VACUUM 
PUMP 
We here illustrate and offer a brief description 


of an ingenious and interesting air compressor and 
vacuum pump built by the Utility Compressor 




















FIG. 1—COMPRESSOR AND MOTOR COMPLETE. 


Company, Detroit. The half tone, Fig. 1, shows 
the complete motor driven machine, and Fig. 2 is 
a section of the compressor portion of a machine 
of somewhat different design but embodying the 
same principle of operation. ‘There are 8 cyl- 
inders, single acting, 1 in. dia., arranged in a 
circle, the pistons having a strike of 1 °/,, in. 
and their connecting rods being attached to a 
rocker or wobbling disk pivoted on a central uni- 
versal joint and rotated by a single crank. There 
are thus eight piston strokes per revolution of the 
crank, and at 420 revolutions per minute, or 
3360 piston strokes the piston displacement is 2 
cubic feet per min., rather a toy affair after all. 
It is claimed that pressures up to 300 lb. may be 
obtained, or a vacuum of 281% in. of mercury. 
There is one discharge valve with a very slight 
lift for each cylinder, and the intake is through 
a small aperture in the side of the cylinder which 
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FIG. 2—SECTION OF COMPRESSOR. 


is uncovered when the piston is at the termination 
of its outward movement. 





A COMPRESSED AIR LINE AS AN 
ENGINEERING WATER LINE 


At the shipbuilding plant of the Beaumont 
Shipbuilding & Dry Dock Company, Beaumont, 
Tex., which is piped throughout for compressed 
air, the main air line is connected directly with 
the water line. In the connecting pipe there is a 
stop valve which normally is stopped tight. In 
case of fire this valve is opened at once and wa- 
ter under full pressure is available at every 
point. 





H. Lad. Landau, formerly General Sales 
Manager of the amalgamated companies of 
Rownson, Drew & Clydesdale and the W. J. 
Crouch Company, has joined the organization 
of Messrs. Victor E. Karminski & Co., Inc., No. 
291 Broadway, New York, as Vice-President in 
charge of sales. Mr. Landau continues in the 
same line that has engaged his attention for years, 
that of marketing iron and steel products in 
foreign countries. 
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CONFIDENTIAL EMPLOYMENT 
BUREAU 


NOTE—Advertisements under either of the 
classifications below will be numbered in the 
order of receipt and published free of charge, 
for the benefit of readers, in the next issue 
after date. All gy meaen for the use of this 
convenience shou be directed, “Confidential 
Employment Bureau,’ Compressed Air Maga- 
zine, Bowling Green Building, New York City. 
Replies to advertisements will be forwarded to 
the person or persons concerned. 
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HELP WANTED 


No. 421—First class head mining captain wanted 
for Northern Peninsula of Michigan. None but a 
seasoned man need apply. Write at once to Bureau, 
giving particulars. 

No. 422—Tunnel man familiar with drills and air 
machinery and speaking Spanish wanted for mine on 
west coast. of South America. Climate good. Fare 
paid from New York. Contraet for three years. 

No. 423—Two good rock drillers, familiar Ingersoll- 
Rand equipment, required by Northern Michigan mine. 
State experience. 

No. 424—Assistant mine superintendent wanted for 
Arizona. House furnished, rent free. Give past ex- 
perience and salary expected. 

No. 425—Pneumatic tool concern requires several 
expert machinists and lathe operators. Particulars 
regarding applicants required. 


POSITIONS WANTED 


No. 847—An educated man of wide experience as 
master mechanic, chief engineer and electrician, is 
open for engagement. Wants $4,000. 

No. 848—Drill operator, age 32, 
steady place in Middle West, 
preferred. 

No. 849—Practical miner, familiar all air tools, 
wants job on South American West Coast. Un- 


married, at present employed, but seeks change for 
experience. 


2, reliable, wants 
Illinois or Michigan 


* * * * 


W. T. Walker, formerly of the Walker-Weiss 
Axle Co., Flint, Mich., has been elected presi- 
dent and general manager of the M. & S. Cor- 
poration, whose business was recently moved from 
Detroit to Cleveland. L. O. Haskins, formerly 
with the O. & S. Bearing Co., Detroit, has been 
appointed director of sales. and advertising. 

ee * * 


W. H. Williams, general sales manager of the 
Hart-Parr Co., for several years, has accepted the 
position of sales manager of the Eagle Tractor 
Co., Appleton, Wis. 


*x* * * * 


Theodore E. Butler, for the last 20 years man- 
ager of the London office of the Whitman & 
Barnes Manufacturing Co., recently visited the 
Akron twist-drill and reamer factory and the 
Chicago wrench and drop-forge plant. Mr. But- 
ler had not visited this country for five years 
prior to his recent trip. His office and salesrooms 
are located in American House, at No. 139 
Queen Victoria: St., London, E. C. In Akron, 
Mr. Butler was guest at a dinner given by the 
company, many business men attending. He re- 
turned to London. 
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1,303,893. AIR-PRESSURE REGULATOR FOR 
PNEUMATIC TIRES. George W. Haskins and 
Earle H. Kellogg, Lovell, Okla. 

1,304,027. METHOD OF SEPARATING MIXED 
GAS. Charles F. Crommett, Malden, Mass. 





PATENT 


NO. 1,304,027. 


1. A process of separating a mixed gas, as air, com- 
prising the following steps:—compressing and cooling 
the mixed gas, expanding a portion thereof, liquefying 
the remainder by thermal contact with the expanded 
portion, thereafter cooling the- expanded gas by_ the 
waste gases or vapors of the rectification process about 
to be referred to, liquefying the cooled gas by evap- 
orating the liquid resulting from the rectification pro- 
cess, and effecting rectification by causing both quan- 
tities of liquefied gas to descend in countercurrent to 
the gases or vapors arising from’ such evaporation. 
1,304,046. ROTARY PUMP OR BLOWER. Johannes 

Hinsch, Spandau, near Berlin, Germany. 

1,304,123. DUST-SEPARATOR. George Tremblay 
and Joseph N. Dufour, Chicoutimi, Quebec, Canada. 
1,304,162. AIR-PRESSURE GOVERNOR FOR AIR- 

BRAKE SYSTEMS. John W. De Schamps, Musko- 


gee, Okla. 

1,304,182. APPARATUS FOR DRYING MATERIALS. 
Harry E. Hollister, Irvington, N. J. 

1,304,198. TORCH. Carl J. Nyquist, Chicago, Ill. 

1,304,262. PNEUMATIC SHEET-FEEDER. Carl! E. 
Christophel, Pearl River, N. Y. 

1,.304,280. MILKING APPARATUS. Reuben B. Dis- 
brow, St. Paul, Minn. : 


1,304,313. APPARATUS FOR RAISING LIQUIDS. 
Joseph Higginson and Hubert Arundel, Stockport, 
England. 

1,304,280. WASTE-FUEL BURNER. Walter Jacob 


Santmyer, Seattle, Wash. 
1,304,411. FLUID-OPERATED PUMPING MECHAN- 
ISM. Stephen James Tobin, Menomonie, Wis. 


1,304,439. AIR-COMPRESSOR. Cecil C. Yznaga, Se- 
bastian, Tex. 

1,304,459. DRILL-SHARPENER. Jesse Ditson, Lit- 
tleton, Colo. 





PATENT NO. 1,304,459. 

1,304,523. ROCK-DRILL. Albert Ball and Thomas 
Officer, Claremont, N. H. 

1,304,524. CHANNELING-MACHINE. 


Henry H, 
Mercer, Claremont, N. H. 








